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Coefficients  estiaeted  frooi  30  demand  equations  were 
used  to  estimate  the  elasticities  matrix.  These  demand 
equations  were  estimated  using  the  tobit  model  and  data  from 
a national  household  consumption  survey.  This  matrix  was 
comprised  of  996  price  and  income  elastloltles  for  30  food 
cdmnoditles  and  groups  of  commodities,  the  all-food 
aggregate,  and  one  nonfood  group.  Family  siae  elasticities 
were  also  estimated.  In  general,  the  eatimated  cross  and 
direct  price  elasticities  for  most  of  the  commodities  were 
within  a logical  range. 

The  effects  of  changes  In  prices  and  income  on  calorie 
and  protein  intake  were  estimated  using  the  elasticities. 

An  increase  of  10  percent  in  the  price  of  rice,  and 
also  in  Income,  were  postuleted,  and  the  change  in  calorie 
and  protein  Intake  were  estimated. 

An  analysis  of  the  effect  of  a change  In  income  and 
prides  on  the  consumption  and  Import  goals  of  the 
Secretariat  of  State  for  Agriculture  (SEA)  crop  programs 
was  undertaken  for  rice,  red  beans,  and  cassava.  The 
conclueiohs  were  that,  in  the  three  eases,  the  projections 
of  the  SEA'S  operative  plan  could  be  Improved  by  making  use 
of  price  and  Ineome  elaatielties. 


CHAPTER 


INTRODUCTION 

PrQt>l6in  ^fitting  anfi  Oh  iaeti  vea 

One  of  the  main  objectlvea  of  the  governmental 
development  plans  in  the  Dominican  Republic  is  to  Improve 
the  nutritional  status  of  the  lower  income  groups  of  the 
population  (Secretaria  de  Estado  de  Agrlcultura, SEA,  1976; 
SEA,  1979;  Oficina  Naclcnal  de  Planificacion, ONAPi-AN, 

I9Sua). 

To  make  explicit  the  importance  that  the  government 
has  placed  on  this  objective,  and  the  means  to  achieve  it, 
ONAFLAN  published  a detailed  study  on  the  nutritional 
situation  of  the  country  (ONAPLAN,  197R)  and  later  presented 
a paper  giving  basic  suggestions  for  a national  policy  on 
food  and  nutrition  (ONAPLAN,  1980b).  This  paper  led  to 
discussions  and  to  the  current  formulation  of  food  and 
nutrition  plana. 

Some  of  tne  proposed  instruments  to  cope  with  the 
nutrition  prodlem  are  increased  income  per  capita,  the 
redistribution  of  Income,  and  increased  food  production. 
Along  with  these  Instruments,  the  plans  being  formulated 
also  call  for  greater  self  sufflclenoy  (fewer  Imports)  of 


Some  measures  have  been  taken  to  Increase  the  income  of 
the  iGW-lncooe  snoops.  The  minimum  wage  for  agricultural 
workers  was  increased  from  $2.50  for  3 hours  of  work  to 
13.50  (Law  25  of  1979,  Ouezada  1981,  p.  39).  In  other 
sectors  of  the  economy,  minimum  wages  were  raised  to  S12S.OO 
per  month  (Law  45  of  May  25,  1979).  Also,  an  increase  of  10 
percent  was  established  in  Che  wages  and  salaries  of  all  the 
workers  who  were  earning  S300-00  or  less.  Income  taxes  were 
also  modified  to  favor  the  low-income  groups  (Law  39,  Hay, 
1979,  OKAPLAN  198ua,  p.  32). 

Regarding  production  goals,  the  SEA's  Operative  Plan 
for  1962  contains  specific  production  and  consumption  goals 
for  22  products  along  with  a package  of  projects  and 
programs  to  reach  these  production  goals. 

ONAPLAN  has  pointed  out  the  need  to  estimate  the 
effect  of  changes  in  income  among  income  groups  on  food 
consumption  and  the  impact  of  increased  income  on  the 
nutritional  situation  of  each  income  group.  This  agency 
also  called  for  the  study  of  the  effect  of  food  policy  on 
production  and  trade  (ONAPLAN  19«Oh,  p.  13). 

Some  work  hss  been  done  to  estimate  Income 
elasticities  (ONAPLAH  I93ub).  The  range  of  Income  was 
divided  into  four  Income  strata  for  22  food  commodities. 
Using  data  from  the  1939-70  Central  Bank  survey  on  household 
income  and  expenditure,  the  change  In  expenditures  on  food 


between  two  Incoioe  groups  wss  used  to  calculate  a gross 
iocone  elasticity.  Vltb  this  arc  elasticity  and  three 
postulated  Income  distributions,  ONAPLAN  projected  the 
consumption  of  food  products  and  compared  consumption  with 
the  production  goals  of  food  crops  from  SEA* a Operative  Plan 
to  anallee  tne  need  for  food  Imports  CONAPLAN  19d0b,  p. 
38-39). 

A more  sophisticated  measure  of  the  effect  of  Income 
on  food  expenditure  Is  needed  to  Improve  projections  for 
policy  purposes.  The  effects  of  prices  on  the  food 
consumption  and  fsoliy  budgets  were  not  measured.  Estimates 
of  the  direct  and  cross  price  elasticities  are  needed  to 
study  the  effect  of  the  chenge  In  the  price  of  one  product 
on  the  consumption  of  that  product  and  on  tne  other  products 
being  considered. 

Thus,  estimates  of  ineome  and  price  elestloliies  are 
necessary  to  analyte  the  effect  of  Income  and  price  changes 
on  the  consumption  of  food  commodities  and,  through  the 
nutrient  characteristics  of  each  commodity,  to  calculate  the 
impact  on  the  nutrition  levels  of  different  income  groups. 

It  la  also  possible  to  use  such  estimates  to  analyze  the 
effect  of  government  policies  aimed  at  redistributing  or 
increasing  incomes  on  the  food  price  level  and  feed  Imports. 


The  general  oSjeotlve  of  this  stufly  uas  to  analyze  the 
effectiveness  and  consistency  cf  governoient  fooa  policies 
concerning  income  and  price  changes,  and  basic  food  liports. 

The  study  was  partial  In  the  sense  that  it  focused 
mainly  on  the  demand  aide.  The  impact  on  food  imports 
{production  deficits)  uas  based  on  various  assumptions  about 
the  effect  of  domestic  policies  on  the  supply  side. 

Specific  objectives  of  the  study  were  as  follows: 

\ — to  estimate  a full  matrix  of  demand  elasticities  of 
disaggregated  food  commodities  from  cross  sectional  data, 

2 —  to  estimate  expenditure  elasticities  of  selected 
food  commodities  using  a new  method  that  provides  more 
flexible  ccei flclents, 

3 —  to  estimate  the  effect  of  household  size  on 
consumption  of  food  In  the  Dominican  Republic, 

u — to  estimate  the  potential  effectc  of  changes  in 
prices  and  income  on  the  nutrition  level  of  the  population 
of  tne  Dominican  Republic,  and 

5 — to  analyze  food  and  nutritional  policies  with  the 
information  generated  and  to  determine  the  oonsistenoy  or 
inconsistency  of  the  fooC  policy  instruments  proposeC. 


Charaetarlstlca  ef  tha  Doninican  Eeononv 

Tht  Doninican  RepuDlic  occupies  the  eastern  two-tnirOa 
of  the  Island  of  Santo  Doitingo  (Figure  (.1).  It  encoopasses 
an  area  of  16,900  square  niies  and  had  an  estimated 
population  of  5.9  millions  In  1979,  a density  of  about  286 
people  per  square  mile  (ONAPLAK,  198ua,  p.  1).  It  has  a 
1,000-nile  coast  line,  and  a 193-mile  common  Border  with 

Its  relatively  high  population  density  (compared  uitb 
other  Latin  American  countries)  is  of  concern  since  only  99 
percent  of  the  total  area  Is  agricultural  land  (22.4  percent 
orop  land  and  21.6  percent  pastures).  Forest  land  and 
reserves  comprise  54.4  percent  and  the  rest  consists  of 
lakes  and  non-usable  land  (ONAPLAN,  1960a,  p,  1). 

Even  though  productivity  is  low,  the  agricultural 
sector  has  played,  and  must  continue  to  play,  an  important 
role  In  the  economic  development  of  the  country. 

In  1970,  55.5  percent  of  the  labor  force  was  engaged 
in  agriculture;  Its  average  productivity  (value  added  per 
person  employed)  was  only  $506.  In  comparison,  7.6  percent 
of  the  labor  force  was  engaged  in  manufacturing  and  had  an 
average  productivity  of  $2,646  (Table  1.1). 

The  shares  for  agriculture,  manufacturing,  and 
commerce,  which  account  for  more  than  half  of  the  GDP. 
declined  during  tne  period  1976-79.  Government, 
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construction!  and  housing  shoued  the  fastest  growth  rate  per 
year  C7.5,  6,3»  and  5.9  peroeat,  respectively)  alnce  1976 
(Table  1.2).  food  production  has  lagged  behind  the 
population  growth  rate.  Since  most  of  the  cultivable  land 
la  already  being  used,  increased  agricultural  output  will 
have  to  cone  from  improved  yields  (World  Bank,  1978,  p.  19). 

Real  Income  per  capita  in  the  Dominican  Republic 
decreased  from  S439  in  1976  to  SaSI  in  1979  (Banco  Central, 
Dec.  1981,  p.  199),  and  income  distribution  in  1976-77 
shewed  that  50  percent  of  families  with  the  lowest  income 
receive  only  18.5  percent  of  the  total  incone.  Xocome 
distributions  for  the  country  and  for  the  urban  and  rural 
areas  are  depicted  by  the  Lorena  curves  presented  in  Figure 
1.2. 

In  1976-77,  SQ  percent  of  the  population  had  a per 
capita  income  below  the  poverty  level,  and  the  percentage 
was  higher  in  the  rural  areas  than  in  the  cities  (Quezada, 
1981,  p.  3). 

The  decrease  in  Income  per  capita  along  with  the 
uneven  distribution  of  income  has  worsened  the  nutritional 
conoltlon  of  the  population.  Consumption  of  calories  per 
person  decreased  9.2  percent  from  1973  to  1977,  and  overall 
about  75  percent  of  the  population  consumed  less  food  than 
la  needed  to  fulfill  the  minimum  nutritional  requirements 
(ONAPLAH,  198ub,  p.  2). 


Tabl«  1.2.  Cross  domestic  product  In  the  ComlnlcBn  Repuhllc 
in  1976  and  1979,  the  change  between  these  two  years,  and 
the  equivalent  compound  rate  of  growth  by  sectors 


1976  1979 


mill  Ions 


Agriculture 

Manufacturing 

Construction 

Commerce 

Transport 

Housing 

Government 


“29. 2 961.7 

196.7  196.9 

957.9  509.8 

153.3  189.0 

919.0  955.5 

166.7  195.8 

156. B 186.0 

189.9  236.1 

329.0  375.7 


.9  2,796.1 


18.6 

6.3 

16.9 

6.8 

6.9 

7.8 

13.5 


16.8 

l5.3 


2,942. 
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Figure  1,2.  irccne  distribution,  Dcoiinican  Republic, 


DomiDlcan  aoonoioy 
le  foreign  sector. 


of  development  of  the 
cnsrsoterlteil  by  the  dominant  role  of  tt 
Agricultural  products  and  some  minerals  are  exported,  and 
manufactures,  oil,  and  capital  goods  are  imported.  In  1979, 
the  value  of  exports  represented  16  percent  and  imports  21 
percent  of  the  GDP  (Banoo  Central,  Dec.  I9d1). 

Although  the  share  declined  from  91.2  percent  in  1966 
to  70.7  percent  in  1976,  agricultural  exports  still 
represent  the  bulk  of  Dominican  exports.  The  share  lost  by 
agriculture  has  been  gained  by  mineral  products  (Table  1.3). 
In  198u,  for  example,  the  four  leading  minerals  (bauxite, 
ferronlekel,  gold,  and  silver)  accounted  for  39.“  percent  of 
the  total  exports,  and  the  four  leading  agricultural  exports 
(sugar,  coffee,  cocoa,  and  tobacco  and  their  by-products) 
accounted  for  more  than  50  percent  (Banco  Central,  Dec. 

1981,  p.  129). 

Intermediate  goods  have  been  dominant  among  imports 
(29.8  percent  In  197«),  followed  by  consumer  goods  (26. B 
percent)  and  capital  goods  (23.9  percent).  Fuels  and 
lubricants  showed  the  fastest  growth  rate  among  all  imports 
— a 68.3  percent  average  annual  growth  from  1970  to  1979 

It  Is  interesting  to  observe  the  Increase  of  the 
imports  of  foodstuffs  and  crude  oil  from  1973  to  1977.  The 
Increase  in  crude  oil  imports  was  estimated  at  $145.68 


Ta&le  1.4.  Imports  Into  tno  Dcoiinican  Republic  by  major  caCeBorlea, 

1967-74 


1967 


1969  1970  1971 


Total  Import  CooOs^ 


Fuels  and  Lubricants 
Intermediate  Goods 
Capital  Coeds 


Total  Import  Goods 
Consuner  Goods 

Fuels  and  Lubricants 
Intermediate  Goods 
Capital  Goods 


percent  of  total  import  goods 


millions.  For  ttie  same  perloQ,  the  increase  in  foodstuff 
Imported  was  estimated  at  4^0.43  millions  (World  Sankf  197^* 
p.  146).  These  two  items  added  consideraBly  to  the  trade 
deficit  of  i657.8  millions  in  1930*-10  percent  of  the  CDP 
(Banco  Central,  Dec.  1931,  p.  129). 

Between  1973  and  193U  prices  were  inflationary.  The 
consumer  price  index  increased  7.1  percent  in  1973,  9-2 
percent  in  1979,  and  16.7  percent  in  1930  (Banco  Central, 
Dec.  1931,  p.  155).  After  a Jump  in  the  rate  of  inflation 
between  1979-80,  prices  were  still  increasing  in  1931  but  at 
a more  moderate  rate.  During  the  12-month  period  from 
November  1930  to  November  1931  the  consumer  price  index 
increased  6.3  peroedt  and  this  slower  rate  continued  througn 

The  impeot  of  the  increase  in  prices  has  been 
different  In  the  rural  and  urban  areas.  In  I960,  the  urban 
price  index  increased  by  13.4  percent,  that  is,  1.6  percent 
more  than  the  netional  increase.  The  rural  price  index 
increased  by  15.4  (Banco  Central,  Dee.  1931,  p.  155). 

Looking  at  the  increase  in  the  consumer  price  index  by 
income  strata,  it  is  observed  that  in  1930  the  index  for  the 
$300  to  $400  income  atratura  showed  the  smallest  increment 
(13.8  percent).  The  index  for  all  other  strata  (above  and 
below)  grew  relatively  equally. 


IS 


Th«  change  In  Che  comsumsr  price  index  t>y  groiips  of 
cosBiodiCiea  uas  15.“  percent  for  food,  alcohol,  and  tobacco; 
10.2  percent  for  housing;  20.“  percent  for  clothing;  and 
31.8  percent  for  others  (Banco  Central,  Deo.  1981,  p.  157). 

Chapter  II  is  used  to  present  the  traditional  uses  of 
household  budget  surveys  and  their  applications  to 
estiisating  Engel  curves.  This  chapter  is  also  used  to 
review  the  literature  within  the  theoretical  framework 
applied  in  this  study.  This  review  Included  consumer  theory 
end  demand  analysis,  and  applications  of  oross-sectionsl 
data  in  demand  estimations. 

The  methodology  applied  in  this  study  is  described  in 
Chapter  III,  including  the  use  of  the  restrictions  of 
consumer  theory,  the  models  spplied,  and  the  estimation 
procedure.  Steps  followed  to  calculate  the  elasticities 
matrix  are  also  explained  In  this  chapter.  In  the  last 
part,  the  method  used  to  calculate  the  effect  of  prices  an 
Income  changes  on  calorie  and  protein  intake  is  discussed. 

The  coefficients  estimated  are  discussed  in  Chapter  IV 
along  with  the  presentation  and  diacusaion  of  the  full 
matrix  of  demand  elastloltles  and  family-alse  elasticities. 

A final  comment  is  made  about  the  results  of  the  new  method 
of  estimating  Engel  elasticities. 


The  implicettona  for  polio;  are  Oiaouased  in  Chapter 
V,  showing  the  effects  of  changes  in  prioes  and  inooine  on 
the  calorie  and  protein  intake.  The  last  part  of  this 
chapter  presents  the  inpl ications  of  changes  in  income  and 
prices  for  consuiaptlon  and  Import  goals. 

Finally,  Chapter  VI  gives  the  summary  and  conclusions. 
Limitations  of  this  work  are  Identified  and  some  suggestiona 
for  further  research  are  offered. 


CHAPTER  II 


THEORETICAL  FRAMEWORK  AND  REVIEW  OF  LITERATURE 

In  applied  denand  analyais  there  has  been  concern 
about  the  theorlcal  plausibility  of  ecnpirical  demand 
estimates.  One  way  to  proceed  in  order  to  ensure  the 
theoretical  validity  of  the  estimated  demand  model  is  to 
specify  a utility  function.  The  denand  functions  to  be 
estimated  can  then  be  derived  from  the  first  order 
conditions  obtained  when  maximizing  the  utility  function 
subject  to  the  budget  constraint  of  the  consumer.  A 
disadvantage  of  this  approach  is  the  requirement  of 
specifying  well-behaved  utility  functions  and  the  derived 
demand  equations  which  result  may  be  too  complicated  to  be 
estimated  due  to  the  number  of  parameters  or  to 
nonllnearlties.  The  other  approach  is  more  pragmatic  and 
leada  to  the  direct  speoification  of  demand  functiona  with 
causal  variables  that  are  believed  to  oapture  the  behavior 
of  the  consumer. 

In  reviewing  Che  literature,  an  attempt  waa  made  to 
fill  the  gap  between  the  theory  of  consumer  behavior  and 
empirical  demand  analyais.  Emphasis  was  upon  those  studies 
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using  cross  sectional  Cats  to  sstloate  Engel  curves  and 
income  and  price  elasticities  of  aemanC. 

Hausflholri  Buflaer.  .Surveys 

Household  budget  surveys  have  been  widely  used  to 
estimate  Income-consumption  relationships  and  some  attempts 
have  been  made  to  estimate  price  elasticities  of  demand. 

This  kind  of  survey  provides  data  indicating  ail 
expenditures  on  consumer  goods  and  services  made  by 
Individual  families.  A basic  ob.jective  of  the  budget  survey 
is  to  obtain  the  percentage  budget  share  of  all  consumption 
items  to  be  used  es  weights  In  the  official  cost  of  living 
index  (Phlips  1974,  p.  101-102).  These  cross-sectional  data 
can  be  used  to  estimate  Engel  curves,  which  express  the 
expenditure  on  a good  as  a function  of  income,  i.e. , 

E,  = p^Cfj  5 f,  (y)  ; ls1,...,n 

where  p represents  price  of  good  Ij  p represents  quantity 
of  good  1;  y represents  income  and  n Is  number  of  goods. 

The  fact  that  prices  are  (almost)  constant  Is  used  to 
isolate  the  Influence  of  income  and  the  simultaneous 
variation  of  both  prices  and  income  encountered  in  time 
series  analysis  is  avoided.  However  a cross  section  does 
not  automatically  satisfy  the  assumption  of  a single  given 
utility  function,  because  the  preference  ordering  may  change 
from  family  to  family  (Phlips  197«,  p.  103).  To  overcome 
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this  problem  It  Is  necessary  Co  take  a collection  of 
faniiies  that  have  different  Inooies  which  are  aa  honogeneus 
as  possible  with  respect  Co  such  things  as  social  class  and 
profession. 

Phllps  adds  tnaC  to  ensure  the  theoretical 
plausibility  of  estimated  Engel  curves  the  general 
restrictions  of  demand  theory  must  be  satisfied.  All  of  the 
price  derivative  restrictions  of  demand  theory  (l.e., 
boDogenelty,  sytametryr  negativity  of  the  own  substitution 
effect)  disappear  because  prices  are  constant  IPhlips  19T4, 
p.  10S).  The  only  restriction  that  remains  is  the  adding-up 
condition)  l.e.i  that 


cfiCy!  = y 

or  similarly 


the  sum  of  the  marginal  propensities  to  consume  (or  the 
marginal  budget  shares)  has  to  bs  equal  to  one  et  all  income 

Eneel  Curves 

The  first  attempt  to  analyse  cross-sectional  data 
based  on  a theoretical  model  ues  the  work  by  Allen  and 
Bowley  (1935).  They  estimated  linear  equations  which 
automatically  satisfy  the  sddlng-up  restriction  but  were 
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very  restrlotlve  in  term  of  trte  underlying  utility  function 
that  waa  Implied.  In  addition,  the  Implications  of 
linearity  in  terms  of  the  Income  elasticities  were 
unsatisfactory  from  an  economic  point  of  view  (luxury  goods 
resulted  with  negative  dE,/dy),  and  the  statistical  fit  was 
very  poor  (Phlips,  1974,  p.  109). 

Poliak  (1971)  thoroughly  analyzed  the  impllcatlona  of 
linear  Engel  curves.  He  defined  a demand  system  by 


(h'  (p,  u) , ....  h'’(p,u)l 

where  p represents  the  price  vector  (p-|,  p^)  and 


He  characterized  Che  demand  functions  In  the  following  way: 
If  the  demand  functions  are  of  the  form 

h '(p,ul  s X j(p)  ♦ z j(p)u 


in  some  region  of  the  price-lnoooe  space,  the  demand 
functions  are  locally  linear  In  Inoome;  if 

h'(P|U)  5s,tp)u 


functions  exhibit  expenditure  proportionality , 


this  la  a especial  case  of  linearity. 

The  demand  functions  are  linear  in  income  If  and  only 
If  the  marginal  budget  shares  of  the  1th  good 

m.|  <PtU)  - (9p^h^  (p,  u]  ]/  3u 

are  functions  of  prices  alone,  Independent  of  income.  The 
incone-consumption  curves  are  straight  lines  In  a region  of 
the  commodity  apace  if  and  only  if  the  demand  functions  are 
linear;  they  are  straight  lines  radiating  from  the  origin  if 
and  only  if  the  demand  functions  exhibit  expenditure 
proportionality. 

Poliak  proved  a theorem  stating  that  additive  utility 
functions  yield  demand  functions  which  are  locally  linear  in 
income  if  end  only  if  they  are  of  tne  form 

U a ^E^a^  logi  - b^  ),  a . >0,  !d,  - b , ) > 0,  E a ^ =1  ; 

u a - E , a,.  . a.  > 0. 


He  pointed  out  that  in  desiand  analyait  the  assumption 
that  ail  ineons  elasticities  are  unity  has  little  merit  and 
that  the  additivity  assumption  is  defensible  if  the 
•rguments  of  the  utility  function  are  taken  to  be  broad 
aggregates  of  goods  rather  than  iudivldual  comnoditiss. 

Praia  and  Houthakker  (195S)  analyzed  non*linear 
functions  to  estimate  Engel  curves  more  adapted  to  income 
consumption  patterns.  In  fitting  income-consumption 
equations  they  took  into  account  a priori  economic  as  well 
as  statistical  considerations.  They  Incorporated  two 
properties  In  the  algebraic  formulations;  a)  that  there  is 
an  Initial  income  below  which  a commodity  is  not  purchased, 
and  b)  that  there  is  a satiety  level,  that  is,  a maximum  to 
the  quantity  of  the  commodity  consumed  which  Is  not  exceeded 
however  high  income  may  rise.  Based  on  these  considerations 
they  chose  the  following  models: 

log  E|  5 8f  t b(log  y;  double-logarithmic, 

log  Ef  5 aj  - (bi  /y);  log  reciprocal 

£i  s 8f  ♦ bjlog  y;  semi-logarlthmle 


(b|/y!j  hyperbolic. 


Houthakker  concludail 


funetlona  were  unlforiDly  satisfactory.  The  double- 
logarltncsic  form  gave  fairly  satisfactory  results  for  most 
eoamodltles  except  for  the  difficulty  of  treating  tero 
expenditures.  The  seni-logarithDlc  fsrn  gave  a satisfactory 
description  of  expenditures  on  most  foodstuffs,  end  all 
non*llnear  forms  proved  to  give  better  estimates  tbao  that 
given  by  the  linear  form. 

With  respect  to  the  work  of  Prale  and  Houthakker, 
Phlips  pointed  cut  that,  while  much  has  been  gained  with 
this  pragmatic  approach  in  terms  of  descriptive  power,  much 
has  been  lost  In  terms  of  theoretical  plausibility. 
Non-linear  specifications  are  not  compatible  with  utility 
maxinlzatlon,  as  they  do  not  satisfy  the  addlng-up 
erlterlon.  He  makes  the  sane  criticism  of  the  work  of 
Altchiaon  and  Brown  0957),  Wold  and  Jureen  t195j)  and 
Chanpernowne  0969). 

Leser  C1963)  investigated  the  properties  of  various 
forms  of  Engel  functions  satisfying  the  additivity  criterion 
using  nine  commodity  groups.  He  took  Into  consideration 
several  factors  In  choosing  among  various  functional  forms. 
These  factors  included  the  close  connection  with  a direct  or 
Indirect  utility  function,  the  validity  of  the  function  for 
all  positive  values  of  total  outlay  within  a wide  range,  and 
tne  plausibility  of  the 


income  elasticities  besides 


statistical  gooQness 


concluded 


equ&tlocs  used  by  Working  (19^3)  of  tbe  forn 
= 31  + bi  log  y » ei 

where  wi  = E]/y  describe  a bensvior  which  would  seem 
acceptable,  acd  that  the  goodness  of  fit  criterion  tends  to 
reinforce  the  theoretical  considerations  in  favor  of  this 

The  above  nodel  was  rejected  by  Prais  <1953)-  In  that 
work  he  aooBients  that  Stuvel  and  Janes  in  their  study  of 
households  expenditure  on  food  In  Holland  showed  that 
neithar  the  linear  nor  the  exponential  forns  were 
appropriate  for  the  whole  range  of  budgets  in  that 
collection.  In  his  conclusion,  Prais  suggests  that  a 
typical  Engel  curve  may  be  described  by  the  equetlon 

( Ej/N  ) = a + b log  ( y/N  ) 

where  N is  household  size  in  equivalent  adults.  The  above 
equation  means  that  the  incone  elasticity  la  Icversely 
proportional  to  the  expenditure  on  the  coanodity.  To 
apecify  the  behavior  of  the  Engel  curve  for  quantities  he 
takes  into  account  the  change  In  quality  measured  by  the 
average  price  per  physical  unit  of  the  coanodity  and 
It  by  the  equation 
p = n ♦ k log  ( y/H  ) 


describes 
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where  p la  average  price  paid  per  unit  of  conmodlty. 
Dividing  expenditures  by  price  he  obtained  the  quantity 
consuDted 


a + 0 log  ly/m 

h f k log  <y/»n 

B ♦ log  (y/N) 

C + log  (y/N) 

where  A,  B,  and  C are  constants  respectively  equal  to  b/k, 
a/b,  and  h/k  (Praia,  1951,  p.  101-102). 

Praia  pointed  out  that  this  equation  for  the  Engel 
curve  for  quantities  seens  very  satisfactory,  giving  an 
asymptote  equal  to  A,  and  consumption  falling  to  zero  at  a 
positive  income. 

in  Alternative  hethod  of  Estimating  Engel  Curves 

A new  method  of  estimating  Engel  elasticities  was 
proposed  by  Kakwani  (1978).  The  new  equation  of  the  Engel 
function  was  based  on  a coordinate  system  for  the  Lorenz 
curve  developed  by  Kakwani  and  Podder  (1976).  The  equation 
of  the  Lorenz  curve  was  fitted  to  the  expenditure  data  and 
then  the  expenditure  elasticities  were  derived  in  terms  of 


estimated  parameters  of 


for  total 


expenditure  and  expenditure  on  each  commodity. 

The  Income  elasticities  derived  from  the  Engel 
functions  Investigated  above  were  either  constant  or 
monotonically  increasing  or  decreasing.  The  actual  data 
indicated  Chat  the  elasticities  may  not  be  either  constant 
or  monotonic  (Kakwani,  197S,  p.  103). 

To  estimate  the  Lorent  curve,  Kakwani  and  Podder 
(^976)  defined  x as  per  capita  total  expenditure  or  income 
of  a family i x is  a random  variable  with  meen  H and  the 
probability  distribution  function  FCx).  If  F(x)  is  the 
proportion  of  famliles  having  income  less  than  or  equal  Co 

F|(x)  = (1/H)  rjx  g(x)  dx 

is  the  first  moment  distribution  function,  where  gixj  is  the 
density  function  of  x.  The  Lorenz  curve  is  the  relationship 
between  Fix)  and  F (x).  This  relationship  is  shown  in 

coordinates  F and  F . Then,  by  introducing  a new 
coordinate  system  (see  Appendix  3), 

- X IF  * F,)/’iT"  and  n = IF  - F^)/72', 
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Figure  2.1.  Kakwenl  and  Fodder  coordinated  for  estimating 


equation  of 


The  derivatives  of 


f'(  » ) V (M  - tJ/IH  * X)  Cl) 

f"C  V ) , -(2VTH^)/g(t)(Me*)^  <0  C2)  . 

The  model  fitted  was 

n=av‘‘cV2"-v  )®;a>0,  o>0,  andB>0. 

Kakwanl  (1978,  p.  lOil)  denoted  v.(»)  as  the  Engel  function 
of  the  1th  commodity  which  has  the  mean  per  capita 
atpendlture  hji  then  the  function 

F^[v,-(x)]  a V.  (x)  g(i)  d* 

Is  Interpreted  as  the  proportion  of  per  capita  expenditure 
on  the  ith  oommodlty  of  the  families  having  a total  per 
capita  expenditure  less  than  or  equal  to  x.  The 
concentration  curve  of  the  1th  commodity  is  given  by  the 
relationship  FCx)  and  F,[v^(x)]  (Kakwanl  1978,  p.  104;  1977, 
p.  720).  In  terms  of  and  i the  result  is 

= (1/2HF(x)  * F,(Vj(x))3 


(l/2)[F(x)  - F,(v.Cx)n 


The  concentrsticsn  curve  can  be  written  asHjSrj(ii.),  ana 
tne  aerivatlvea  of  n^  with  reapeot  to  "j  are 


2 

2 VT  H.  V’  (Jj 

f,  ("l)  ■ ’ ^ 3 

-g(x)[M^*  v,(x)]  ^ (M)  . 

Combining  (1j,  (2),  I3)i  and  (bl  the  Engel  elaaticlty  of  the 
Itn  commonity  la  obtained  aa 

3v,(x)  X v5(x)x  fjM  v.)[t  ♦ f [1  . f'(Oj 
»x  Vj(x)  ■ v,(x)  ‘ f ’(  « )C1  * [1  - (5! 

KaWwanl  (1978,  p.  10b)  pointed  out  that  if  the  Oata  on 
different  comnodltlea  are  available  In  grouped  form  arranged 
aooordlng  to  total  per  capita  expenditure  or  Income,  thia 
equation  can  be  uaed  to  compute  expenditure  elaaticltles  at 
the  end  point  of  each  expenditure  claaa.  To  compute 
elasticities  at  any  Income  level  the  following  relationship 


The  function  fitted  was  the  same  assumed  by  KaKwanl  and 
Podder  (1976) 


.?i  [V7 


ind  wad  estiDiatea  using  ordinary  least  squares  metnod. 

Blaylook  and  Smallwood  <19i)2]  applied  tRe  netnod 
discussed  above  to  estimate  expenditure  elasticities  among 
three  urbanizations  for  several  food  groups.  They 
introduced  a generalized  functional  form  to  describe  the 
Lorenz  and  concentration  curves.  The  model  developed  was 

n*’*:  A"*  as*''*  » B*(V2  - ,)**>  » u 

where  i . « . 3 i A*  and  B'  are  parameters  and  u Is  the  error 
term.  This  equation  approaches  the  function  used  by  Kskwani 
and  Fodder  as  all  transformation  parameters  approach  zero. 
The  equation  waa  estimated  using  maximum  likelihood 
technique  since  it  is  nonlinear  in  the  parameters.  Blaylock 
and  Smallwood  concluded  that,  as  income  increases, 
elastioity  patterns  can  be  nonmonotonic  and  the  pattern 
found  in  tbeir  analyais  could  not  be  obtalaed  using 
traditional  methods  of  analysis.  This  added  flexibility  for 
estimating  Engel  perameters  la  important  for  policy  analysis 
Involving  the  Impact  of  Income  tranafer  programs  on 
population  subgroups  located  at  extremes  of  the  income 
distribution  (Blaylock  and  Smallwood,  19B2,  p.  139). 


ApDlleatlon  aX  iiis  Frtgn  Hetheii 


la  an  effort  to  cospute  all  direct  and  cross  price 
elasticities,  Frisch  (1959)  made  the  assumption  of  uant 
independence  and  suggested  a method  of  obtaining  the  price 
elasticities  with  knowledge  of  the  budget  shares,  the  income 
elasticities,  and  the  flexibility  of  the  marginal  utility  of 
money.  In  his  work,  he  defined  nerginel  utilities  as  a 
function  of  the  puantltles 

U1  = Ui(qi ;!  = ■'■  2-  •••■  " 

and  tne  inverse  function  as 

bi'  s Ottui,  Un>  i i = 1i  2r  n; 

he  also  defined 


8Uj(bi, 


•.9nJ_ 


flk 


as  the  Utility  acceleration  which  is  the  elasticity  of  the 
marginal  utility  with  respect  to  pk  . And  he  defined 


as  the  want  elasticity.  This  elasticity  tells  the 
proportionate  change  in  the  want  for  a good  with  respect  to 
the  change  in  quantity  of  other  goods.  Frlsoh  defined  good 


i as  want  Indepentlent  of  all  other  goofls  if  = 0 for  all 
k^i,  or  equivalently  = 0 for  all  k y 1.  Another 
equivalent  definition  he  gave  was  that  good  1 is  want 
independent  of  all  other  goods  if  u,|.  : 0 or  s 0 for  all 
k il\  s 0 means  that  the  marginal  utility  of  good  I 
depends  only  on  the  quantity  of  good  1 and  not  on  any  other 
quantity.  These  ooncepts  cah  be  applied  to  broed 
aggregates!  want  independence  will  not  hold  with  aingle 
commodities. 

The  marginal  utility  of  money  is  3U/9y.  From  the 
first  order  conditions  of  constrained  utility  maximization 
i = (u,)/[p,) 

and  the  elastlolty  of  the  marginal  utility  of  money  with 
( Ji  /9y)(y/i)  » * 

and  la  oailed  the  flexibility  of  the  marginal  utility  of 
money  or  money  flexibility. 

Using  these  results  Frlsh  developed  the  relationship 
for  the  price  elasticity  as 

*ij  ■ “j®iy  - 

where  e,jls  the  cross  price  elastlolty  of  good  i with 
respect  to  the  price  of  good  j;  w^  is  the  bodget  share  of 
good  j;  e^y  is  the  income  elasticity  of  good  i;  and  ; and  q 


*U  ' - *1y 

‘iy  = i i.J  = 


®1J  = - “j®iy  - ‘’“j^jy^iy 

e,j  = - e,yWj[1  » ( = j/S)3  . ( 


«11  = 

®ii  ' »i1-  “l*!y  • '’/»  ’“i'ly^iy 
eti  = (e,y/  « ) - w,e,y  - (V  » )«ie,ye,y 

*ii  = - «1®iy  ♦ eiy[0-W(e,j,)/  *] 

6ii  = - =iyCwi  - (l-Wieij,)/*)] 


®«11*  >eiy“l  = e,-. 


'i^iy'iy 


3S 


®1y  ■ 


^ ^Iy~  “f^ly^ly 
' eiy"i 

(George  and  King,  1971,  p.  23-23). 

The  dlseOvantagea  of  using  this  approach  are  that  want 
independence  imposes  complete  additivity  in  the  utility 
function  (which  implies  that  the  marginal  utilities  of  1 and 
J are  unaffected),  and  that  the  3^^  are  not  Invariant  for 
any  monotonic  transformation  of  the  utility  function. 

Friaoh  pointed  out  that  his  development  can  be 
eaiended  to  the  case  where  there  are  groups  of  commodities 
in  which  there  may  be  dependence  within  each  group,  but  want 
independence  between  a good  in  a given  group  and  all  the 
gooda  In  the  other  groups.  In  this  ease,  in  eddltion  to  the 
budget  share,  w, , the  Income  elasticity,  e^^,  and  the  money 
flexibility,  ^ , the  cross  price  elasticities  for  the 
commoditiea  within  the  groups  are  needed. 

George  and  King  (1971)  made  a full  application  of  this 
method,  estimeting  a demand  system  for  food  commodities  in 
the  United  States.  They  used  most  of  the  theoretical 
reatrlctlons  on  demand  systems  and  made  full  application  of 
the  Frish  relations  developed  above. 

In  order  to  apply  the  Frish  method,  they  Imposed  the 
assumption  of  want  Independence  for  all  commodities  outside 


a given  group  to  obtain  all  the  cross  price  elasticities  of 
coamodltles  between  aifferent  groups.  The  direct  and  cross 
price  elasticities  of  commodities  within  each  group  were 
estimated  directly  using  time-series  data. 

They  estimated  a demand  system  for  49  commodities 
grouped  In  15  separable  groups.  The  demand  epuations  were 
specified  with  quantities  as  dependent  variables.  The 
Independent  variables  included  income,  the  price  of  all 
commodities  belonging  to  the  same  group,  and  the  price 

To  obtain  the  income  elasticities  from  cross-sectional 
Cats,  they  used  both  ordinary  and  weighted  regressions.  The 
regression  equation  obtained  was 

where  q is  per  capita  quantity  consumed  and  y Is  per  capita 
looome.  They  also  evaluated  the  effect  of  household  site  on 
consumption  in  the  cross-sectional  analysis.  Etpenditure 
and  quantity  were  used  as  dependent  variables.  The 
regression  equations  were  of  the  form 

log  q r a ♦ b log  y + c log  N 

log  E S a’  ♦ b'  log  y t o'  log  N 
where  E represents  expenditures,  and  N household  site.  The 
quality  elasticity  wes  also  analyted,  with  and  without 
household  site.  This  measure  was  obtained  from  the 


decomposl cion  of  tho  oxpon^iture  elsstiolty  Into  quantity 
and  quality  elaatlcitiea.  Combining  the  ooefficlents 
calculated  In  Che  waya  mentioned  above  ulCh  the  resCrictiona 
of  the  theory  of  conaumer  behavior,  George  and  King 
calculated  all  Che  remaining  coefficients. 


Several  attempts  have  been  made  to  estimate  price 
elasticities  from  household  budgetary  data,  the  approaches 
to  this  problem  can  be  classified  as  three  kinds.  First, 
estimates  of  direct  and  cross  price  elasticities  have  been 
obtained  making  strong  assumptions  about  the  underlying 
utility  function.  The  aecohd  approach  has  bean  baaed  on 
pooling  cross-sectional  and  time  series  data  to  overcome  the 
restriction  on  the  number  of  observations  that  usually 
exists  when  using  only  time  series.  The  third  kind  Is  aimed 
at  capturing  the  price  variations  during  the  time  period 
covered  by  the  houaehold  budget  surveys,  which  in  most  cases 
requires  enough  lime  to  observe  some  price  variation. 

Friedman  (1935)  discussed  a method  suggested  by  Plgou, 
as  early  as  1910,  of  using  budgetary  data  to  obtain  tha 
ratio  of  the  elasticity  of  demsnd  for  one  commodity  to  chat 
for  another.  Plgou's  method  is  based  upon  Che  assumptions 
that  the  marginal  utility  of  a commodity  to  an  individual  Is 
a function  solely  of  tne  quantity  of  that  eommodity 


marginal  utillt? 


posseeaed,  and  that  the  marginal  utility  curve  for  a 
conmodlty  ia  the  aame  fcr  each  Individual.  He  then  makes 
the  utility  elasticity  equal  to  the  price  elasticity. 
Friedman  shows  that  that  assumption  would  hold  only  If  there 
is  a very  large  number  of  commodities  purchased  or  if  at 
least  one  commodity  has  a very  large  utility  elasticity. 

Laser  dsdl-tgj  reviewed  the  assumptions  that  have  to 
be  made  in  order  to  estimate  price  elasticities  from  budget 
data.  He  pointed  out  that  the  assumption  made  by  Harshack 
— that  the  difference  between  the  income  and  price 
elasticities  of  demand  for  a commodity  is  negligible  If  the 
amount  spent  on  it  is  small  compared  with  total  aapendltura 
--was  rejected  by  Frlach  who  showed  that  the  observed  income 
elasticities  can  not  be  Interpreted  as  price  elasticities. 

In  hla  work  to  obtain  price  elasticities,  Laser  assumed  that 
the  cross  elasticities  of  demand  depended  on  the  nature  of 
the  good  whose  price  changes,  and  not  on  the  nature  of  the 
good  for  which  the  effect  was  atudied.  This  assumption 
excluded  a high  degree  of  substitution  or  complementarity, 
and  thus  would  ba  valid  only  for  broad  aggregates  and  not 


for  single  commodities. 

Hassan  and  Johnson  (1976)  estimated  consumption 
functions  and  Engel  curvea  based  on  cross-sectional  data 
from  a family  budget  in  Canada.  They  also  examined 
hypotheses  of  poasible  structural  change  related  to  six 


sooloeconomic  characteristics.  These  included  city  or  urBan 
oonmunlty  In  Hhlch  the  faitlly  resided,  class  of  tenure,  age 
of  fanlly  head,  fanlly  life  cycle,  family  income,  and 
education  of  family  head.  In  this  study  the  Engel  curve  was 
approximated  with  a linear  function.  To  Justify  this 
functional  form  they  pointed  out  that  the  aggregate  level  of 
the  commodity  groups  should  not  involve  a substantive 
miaspecification  error;  that  is,  the  commodities  as  they 
were  grouped  were  neither  luxuries  nor  inferior  goods. 

In  a new  study  using  cross-sectional  data  from  an 
urban  family  food  expenditure  survey  in  Canada,  Hassan  and 
Johnson  <19771  estimated  demand  parameters  for  12E  food 
items  and  computed,  from  these  estimates,  elasticities  for 
expenditure,  income,  quality,  family  size,  and  price,  The 
price  elasticities  were  computed  by  using  Implicit  prices 
derived  from  the  expenditure  and  quantity  data.  Ihia  time 
they  fitted  a semi-logarithmio  function  to  approximate  the 
Engel  functions,  which  implied  that  elasticities  vary 
inversely  with  the  level  of  consumption.  Among  the  reasons 
they  gave  for  choosing  this  functional  form  were  that  the 
semi-logarithmic  function  gives  a satisfactory  deacription 
of  expenditures  for  most  food  eonmodlties;  that  this  form 
allowed  observations  of  zero  for  the  dependent  variable 
(which  occurs  frequently  when  miorodata  are  used);  and  that 
even  though  thla  function  does  not  satisfy  the  addlng-up 


criterion!  provides  an  appropriate  representation  of 
Engel  curves  for  the  range  In  which  Che  Income  elasticity  Is 

To  estimate  the  price  elasticities,  Hassan  and  Johnson 
('Sl77)  used  the  price  variations  within  the  period  over 
which  the  survey  data  were  collected.  In  the  survey  which 
provided  the  source  of  their  data  the  period  was  one  year. 
They  pointed  out  that  during  such  a period,  price  variations 
are  likely  to  be  small  and  statistical  measunaent  cannot  be 
overly  ambitious.  $o  the  estimated  models  must  Include  a 
large  amount  of  prior  information.  They  included  only  own 
price  elasticities  in  the  demand  functions. 

They  concluded  that  the  price  variations  that  occurred 
within  the  sample  period  were  sufficient  for  estimating  the 
coefficient  necessary  to  compute  the  elasticities,  and  that 
the  estimated  parameters  were  consistent  with  theory  and 
with  available  elasticity  estimates  from  time  series  data. 

Demand  Estimates  ia  iiis  Pomlnlcan  Beniihl  in 

A few  attempts  have  been  made  in  the  Dominican 
Republic  to  estimate  income  and  price  elasticities.  All  of 
them  faced  the  problem  of  inadequate  dets;  time  series  data 
did  not  exist  at  all  for  some  crops  or  food  commodities  ana 
when  they  existed  they  were  very  inconsistent  (USDA,  1977, 
p.  103).  Cross-sectional  data  first  became  available  In 


1971,  froDi  a household  IncoDS  and  expenditure  survey  (Banco 
Central,  1971),  but  only  for  the  city  of  Santo  Domingo. 
Later,  in  197S-77  the  Central  Bank  conducted  a new  household 
income  and  expenditure  survey  (this  time  at  a national 
level),  whose  final  results  were  available  in  Hay  1982. 

Erichson,  House,  and  Nunez  estimated  income  and  price 
elasticities  for  several  crops  (USDA,  1971).  In  their  uork, 
they  rejected  the  use  of  time  series  because  of  the  lack  of 
meaningful  data  uhich  led  to  very  poor  results.  They  used 
the  Frlsh  method  (discussed  earlier)  to  estimate  price 
elasticities.  Estimates  of  expenditure  elasticities  and 
budget  shares  were  derived  from  the  1969  household  income 
and  expenditure  survey.  The  money  flexibility  ooeffloient 
was  taken  from  cross-country  studies  done  by  de  Janvry, 

Blerl  and  Nunez  (1972),  Lluch  and  Williams  (1975),  and  Le-Sl 
and  Poraareda  (1976).  In  this  way  they  calculated  direct 
price  elastldltles  for  nine  crops. 

Another  study  using  data  from  the  1969  household 
survey  was  done  by  ONAPLAN  to  estimate  gross  Income 
elasticities  between  two  Income  groups  (see  discussion  on 
pages  2 and  3). 

In  a preliminary  study  using  data  from  the  1976-77 
household  survey,  Del  Bosarlo  and  Musgrove  (19B0)  estimated 
consumption  functions  for  13  groups  comprised  of  67  single 
commodities.  They  worked  witn  data  grouped  by  10  income 
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classes,  The  expenditure  on  each  commodity,  E|,  and  the 
quantity  of  each  conmodity,  q^,  were  regressed  separately 
against  total  expenditure,  y.  The  models  fitted  uere  as 
follous: 

log  q,-  = a^e  b,/y  + c,|  log  y , and 
log  E^  = a^  * b(/y  . c,log  y 
where  aj  s a,  ♦ log  pj  . 

The  authors  suggested  extension  of  their  work  by 
including  more  explanatory  variables  such  as  family  site  and 
geography  location.  They  also  suggested  that  this  kind  of 
estimation  be  done  with  single  household  data  (Del  Rosario 
and  kusgrove,  1980,  p.  ?S). 

Quezada  (1981,  p.  1S2,  219)  estimated  demand  equations 
for  G eommodities  using  data  from  a Id-years  time  series  on 
prices  and  expenditure.  He  fitted  a linear  model  deflating 
all  prices  and  consumption  expenditures  by  the  oonsumer 
price  index.  In  the  model  he  included  per  capita 
oonsumption  of  the  product  as  a function  of  its  own  prioe 
and  of  prices  of  some  substitutes  or  complements,  and  per 
capita  consumption  expenditures. 


The  Limited  Dependpnt  Variable  Model 

When  working  with  cross-sectional  data  from  a 
household  survey  many  of  the  observations  on  the'  consumption 


specific  goods  will 
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consunpclon  variable  is  not  observed  over  its  entire  ranse 
(Tobin,  195b  p.  24).  «s  described  by  Haddala  C197T,  p. 
162).  If 


and  q is  observed  only  if  It  is  greater  than  zero,  then 
q : 0,  i.e. , e s -bz  otherwise. 

Ordinary  least  squares  cannot  be  used  to  estimate  the 
regression  equations  using  ooly  the  observations  for  union 
q>  0 because  the  residuals  do  not  satisfy  the  assumption 
that  E(e)  i 0,  if  only  those  residuals  for  which  e > -bz 
were  used.  Making  some  speoific  assumption  about  the 
distribution  of  the  error  tern,  e.  the  mazlmum  likelihood 
method  can  be  used  to  estimate  the  parameters.  If,  for 
Instance,  It  was  assumed  that  e has  a normal  distribution, 
with  mean  zero  and  variance  c , the  joint  distribution  of 
the  observations  is 

L = ' i fUq,  - bx.  )/  0 ) r F(-bx,/o) 

1 ' 2 J 

where  fC^q^  - bX|-  )/c  ) is  the  standard  normal  density,  and 
represents  the  obaervallons  for  which  q^  uas  observed;  and 


e cumiiiulative  nomiaX  density, 


limit  is  0.  The  HL  estimates  are  obtained  By  maxlinislng  L 
with  respect  to  b andj.  (Haddala,  1977,  p-  1361.  Tobin 
0958)  pointed  out  that  if  only  the  probability  of  Unit  and 
nonlinit  responses  were  to  be  estimated,  the  probit  analysis 
would  be  appropriate,  but  that  it  would  be  inefficient  to 
throw  away  infornatlon  on  the  value  of  the  dependent 
variable  when  it  is  available.  So  he  developed  what  he 
called  e hybrid  of  problt  analysis  and  multiple  regression, 
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represents  the  elasticity  of  goc 
rice  of  good  j,  e^^  represents  thi 
1,  w s p^q,/£p.  is  the  Oudget  i 


Inoome  elasticity 


The  Demand  Kndel s 

A seml-logarlthnic  model  was  hypothesized  for  the 
demand  functions.  The  equations  were  of  the  form 

q^  i eV^  »a^,  log  p^*. . .*a|^  log  p^+Bjlog  y e-c.log  a * u^ 

where  q^  represents  quantity  consumed  by  the  household  of 
good  I,  for  1=1,. ..,nj  p^  represents  prices  of  good  J,  for 
Jsn-k  and  k=0,...,n-l;  n is  the  number  of  ccoiiaodlties  (some 
are  single  oonoodltles  and  some  represent  groups  of 
commodities);  y represents  the  household  total  expenditure 
(which  Is  also  referred  to  as  Income  in  this  study);  m is 
the  number  of  members  In  the  family,  adjusted  for  adult 
equivalents;  u..  Is  the  error  term;  end  a'.|g  s log 
There  exists  an  extensive  literature  on  the 
measurement  of  household  size.  Brown  and  Deaton  (1972,  p. 
n78-11b6)  reviewed  many  of  the  proposed  scales  to  adjust 
the  size  of  the  family  for  adult  equivalent;  they  pointed 
out  that  such  scales,  including  the  nutritional  scales,  are 


based  on  normatiue  judgnents  rather  than  on  market  behavior. 
Nevertheless,  for  this  study  it  was  eonsldered  that  from  a 
practical  point  of  view  it  would  be  better  to  make  some 
adjustment  in  the  nunber  of  tneoibers,  since  all  of  theoi  do 
not  oonsune  the  sane  quantities  of  the  different  food 
coDinoolties.  The  scale  used  was  to  consider  any  family 
member  It  years  old  or  leas  as  0.3  of  an  adult  equivalent. 


Using  the  proposed  semilog  models, 
procedure  was  as  follows:  the  first  equation  had  n prices  as 
independent  variables  plus  total  expenditure  and  number  of 
adult  equivalent  houaehold  members,  the  second  equation  had 
n-1  prices  ss  independent  variables  plus  total  expenditure 
and  number  of  adult  equivalent  household  members,  and  so  on 


up  to  the  30th  equation 
with  total  expenditure  : 
estimation  procedure  is 
A few  exceptions  \ 
some  products  that  were 
important  effect  on  the 


1 number  of  members. 


price  along 


lere  made  bo  include  the  price 
known,  a priori,  to  have  an 
respective  demand  equations. 


tnat  would  not  be  included  if  the  procedure  had  been 
followed.  These  exceptions  were  made  for  cassava,  where  the 
price  of  plantain  was  included;  for  other-meats,  where  tne 
prices  of  beef  and  pork  were  included;  for  other-roots, 
where  tne  price  of  cassava  was  included;  for  other-milk, 
where  the  price  of  fresh-milk  was  included;  and  for  banana. 
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wh«r«  the  price  of  other-fruite  uao  included.  Howeverr  the 
coeiflclents  of  these  prices  were  not  considered  In  the 
calculetions  of  tne  price  elasticities;  they  were  included 
Just  to  lessen  specification  errors  for  the  estltiated 
parameters  used  in  the  caXoulatlona.  {See  estimated 
coefficients  of  resresslons  in  Apendli  Z.) 

Use  of  the  Toblt  Model 

To  estimate  the  demand  equatlona  the  toblt  model  was 
applied  to  the  semilog  forms  for  each  single  equation.  The 
usefulness  of  this  estimation  method  Is  twofold;  it  provides 
a way  to  use  all  observations  Including  those  which  are 
concentrated  at  the  zero  limit  value;  It  also  allows  the  use 
of  all  the  observations  in  the  estimation  of  each  equation; 
this  was  Important,  since  otherwise  each  equation  would  have 
had  a different  number  of  observations  and  It  would  not  have 
been  possible  to  establish  the  relationships  between  the 
elasticities  of  different  goods  consistently  with  the  same 
date  set  for  each  equation. 

To  overcome  the  remaining  problem  of  mlaalng  values  In 
the  prices  of  some  goods  In  each  equation,  the  average 
prices  of  tne  respective  goods  were  used  In  place  of  the 
missing  values  CHeddala,  1977,  p.  202). 

Since  the  purpose  of  the  estimation  of  these  equations 
was  to  establish  a functional  form  for  the  demand  functions 


and  to  obtain  the  respective  regression  ocefficlents,  the 
observations  were  not  weighted.  A slmlXar  procedure  was 
followed  by  Tobin  095b,  p.  31)  who  stated  that  it  nay  well 
be  that  the  sample  gives  unbiased  estimates  of  the 
parameters  of  the  relationship,  even  though  it  gives  biased 
estimates  of  the  separate  frequency  distributions  of  the 
variables. 

The  estlnations  of  the  mean  quantities  consumed  and  of 
the  mean  prices,  as  well  as  that  of  the  budget  shares,  were 
made  using  weighted  observations, 


Ills  £ 

The  elasticities  matrla  was  comprised  of  direct  and 
cross  price  elasticities  plus  income  elasticities  for  30 
food  groups,  the  all  food  aggregate,  and  dne  nonfood  group. 
The  30  food  groups  end  the  variable  names  used  for  each  of 
them  are  listed  In  Figure  3.1. 

Since  the  estimated  values  of  the  elasticities  would 
not  be  Invariant  to  the  ordering  of  the  commodity  groups 
within  the  matrix,  the  groups  were  arrayed  In  descendent 
order  according  to  the  budget  shares.  In  this  way  the 
group,  or  commodity  with  the  largest  share  of  the  consumer 
expenditure  would  be  in  the  first  row.  As  can  be  seen  in 

coefficients  estimated  directly.  The  number  of  coerficlents 
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Figure  3.' 


additional 


estlnatad  was  decrsased  by  one  for  each 
Che  matrix.  The  strategy  was  to  attempt  to  cninicniae 
specification  errors  for  the  most  important  items  in  the 
budget. 

The  elasticities  were  calculated  using  the 
coefficients  estimated  with  the  tobit  model. 

Own  prioe  and  cross  price  elasticities,  e , with 
respect  Co  those  prices  which  were  included  in  tne 
estimation  equations  fsee  Table  3.1)  were  calculated 
directly.  The  estimated  regression  coefficients  were 
divided  by  the  weighted  mean  of  the  dependent  variable  (Cl 
quantity  consumed  of  each  commodity  or  group]  to  obtain  tl 
estimated  elastiolCles.  To  see  the  reason  for  using  this 
procedure  consider  the  semi-logarithmic  model, 

dj  - a'^ji  y * Cflog  m 

where  k s the  number  of  prices  included  as  Independent 
variables  In  the  1th  equation.  Here, 

“u  = ' = ‘--u 

tne  income  elasticity  e^^  and  the  elasticity  with  respect 


= ■’i  • 


1=  tBiPiF(B-P/o)J/tB'PF(B'P/o)  -f  of!B’P/o)]  . 


= laiFlB'P*)]/[B'PFCB'P/a)  ♦ oftB-P/a)] 


:aij/qi)  for  values  of  (B'P/ff)  over  3.5.  There  is  some 


«2,1'  - "!'• 


s Of  each  food  g 


a Of  each  food  group,  e , . . 


, Of,  . or  o„  , .e,j. 


= -®iy 


The  elasticities  of  the  non-foofl  group  with  respect  to 
the  price  of  each  food  group,  ^ .were  calculated  uslog 
the  symisetry  relation  and  the  price  elasticities  of  each 
food  group  with  respect  to  the  nonfood  group,  e.  . 

The  Income  elasticity  of  the  all-food  aggregate,  e^^, 
was  attained  as  the  weighted  sum  of  the  income  elastloities 
of  each  food  group,  using  the  budget  shares  as  weights,  or 


The  idcone  elasticity  of  the  nonfood  group  was 
obtained  using  the  Engel  aggregation,  or 

tw,ejj,  ♦ w^ye^y^^  s1  , i.e. 


reapect  to  the  price  of  the  all-food  aggregate  was 
calculated  using  the  homogeneity  restriction  or 
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j'fj  * 'f.nf  ' ‘®fy 
*f,nf  = "®fy  ‘*ff  • 

The  oross  price  elasticity  showing  the  effect  of  the 
all-food  aggregate  on  the  nonfood  group,  e^^f  ^ , wea 
calculated  from  the  syniaetry  relation  based  on  e^  , 

The  own  price  elasticity  for  the  nonfood  group, 

*nf  nf  * obtained  from  the  hocDOgeaeity  oondltion  as 


XUfi  Effect  if  Price  and  Incnrne  Change,-  on  Celnrle  ann 
Protein  IntaWe 

The  elasticity  oatriic  was  used  to  estimate  the  effect 
of  changes  In  prices  on  the  Intake  of  calories  and  protein. 
The  procedure,  in  general,  was  as  follows;  the  contents  of 
calories  and  protein  in  one  pound  of  each  oomnodlty,  c,  and 
p,  , respectively,  were  estimated  from  tables  on  food 
composition  from  INCAP-ICNND  (1951),  ONAPLAN  (19B0b),  aod 
Whitney  and  Hamilton  (1977):  and  the  percentage  change  in 
the  average  consumption  of  each  food  commodity  or  food 
group,  per  capita,  per  day,  , when  the  price  changed  1 
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percent  ues  estlnatefl  frain  the  price  elasticities,  . The 
equation  for  estloiatlne  the  change  in  consumption  uaa 

sq.^  e (e,j  /100)q.  , 

Thus,  the  estimated  change  In  calories  eonaumed  from  the 
good  i when  p^  changed  1 percent  was 


and  the  estimated  total  change  In  calories  consumed  from  all 
food  commodities,  when  pj  changed  1 percent  was 

J * * = 21  * ♦ -®30.j  > 

where  l.j  = 

The  change  in  preteln  Intake  as  a result  of  a change 
In  price  and  changes  In  calories  and  protein  Intake  as  a 
result  of  a change  In  Incomes  were  determined  In  an 
analogous  wsy.  In  the  policy  analysis  some  assumptions  on 
price  and  income  changes  will  be  evaluated  and  compared  with 
the  goals  of  nutrition  in  regard  with  Income  changes  and 
food  Imports. 


Households 


Data  from  the  "First  National  Survey  on 
Income  and  Expenditure"  (SHIE),  collected  by  the  Central 
Bank  of  the  Dominican  Republic  and  the  National  Office  of 
Statistics,  were  used.  The  first  objective  of  the  survey 
was  to  obtain  the  information  necessary  to  calculate  the 
official  cost  of  living  index.  The  data  were  collected 
during  the  period  from  Hay  1,  1976,  to  April  30t  1977.  They 
were  based  on  a probabilistic  sample  by  areas  in  multiple 
stages.  The  probability  of  one  household  being  selected  in 
the  sample  was  0.005  or  one  in  each  200  households.  The 
final  sample  used  In  this  study  was  comprised  of  ‘>,027 
households.  The  urban  and  rural  distribution  and  a 
comparison  with  tha  1970  census  are  shown  In  Table  3.2. 

In  the  data  there  were  977  donsumption  items,  of  whloh 
222  were  food.  The  977  items  were  grouped  into  30  food 
groups  (some  groups  were  single  eommodities)  and  one  nonfood 
group.  The  30  food  groups  are  shown  in  figure  3.1. 
[Consumption  items  in  the  food  groups  ere  given  in  Appendix 
1.]  In  the  equations  estimated  [Appendix  21  the  logarithms 
of  the  prices  used  as  independent  variables  were  designated 
with  the  three  letters  given  In  figure  3.1  preceded  by  the 
letter  L.  For  example,  the  logarithm  of  the  price  of  fats 
and  oils  is  designated  LFAT  In  Appendix  2. 
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1,  For  example,  estimating  the  elasticities  for  rice  at  the 
expected  quantities  consumed  led  to  the  follouing  estimates 
-.U6,  .01,  -.12,  -.22,  -.05,  .08,  .01,  -.00,  -.07,  .05, 

-.05,  -.25,  -.22,  .05,  -.00,  -.01,  -.07,  -.07,  -.07,  .06, 
.02,  -.06,  .02,  -.01  , .03,  -.00,  .02,  .15,  -.Od,  -.00,  .2i|, 
.56.  When  reapeollwely  compared  to  the  first  ro«  of  Table 
d.2  it  can  be  seen  that  the  overestlmatlon  uas  slight. 


CHAPTER  IV 
EMPIRICAL  RESULTS 

Tobit  Modf 1 Estimates 

equations  following  tne  procedure  described  in  the 
netnodologioal  section.  These  coefficients  and  the  t values 
associated  with  their  inplicit  standard  errors  are  shown  in 
Appendix  2. 

The  eoefflolent  for  the  own  price  in  each  demand 
equation,  except  in  the  demand  for  canned-vegetables 
-and-soups  (CVG),  had  the  expected  negative  sign.  This  sign 
implies  an  Inverse  relationship  between  the  price  of  a good 
and  the  quantity  demanded  of  It. 

Also  the  absolute  value  of  tne  coefficient  of  the  own 
price  in  each  demand  equation,  with  the  exception  of  CVC, 
was  greater  than  the  ooerflclents  of  all  other  prices. 

This  result  shows  that,  as  expected,  the  effect  of  the  own 
price  is  more  important  than  the  effect  of  other  prices  on 

The  coeifielent  of  total  expenditures  for  all  the 
cooiraodltles  had  a positive  sign  implying  that  there  were  no 
Inferior  goods  among  the  food  groups. 
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Tne  t statistics  reported  In  Appendix  2 clearly 
Indicate  tnat  the  elasticities  of  detnand  uith  respect  to  own 
price  and  the  elasticities  of  decnand  uith  respect  to  income 
were  estimated  most  accurately  relative  to  their  standard 
errors.  With  cross-sectional  survey  data  the  variation  In 
ineoBie  is  greater  than  lo  prices  and  it  would  he  expected  a 
greater  accuracy  in  measuring  income  effects.  The  high  t 
ratios  for  oun  price  effects  suggest  that  there  uas  enough 
price  variation  to  consistently  measure  price  effects.  The 
t ratios  for  the  number  of  household  members  was  also  in 
general  Indicative  of  an  effect  of  household  site  on  the 
purchases  of  food  Items. 

The  coeiriolents  showing  the  effect  of  the  site  of  the 
family  on  the  quantities  consumed  of  food  commodities,  in 
general,  had  positive  signs.  The  exceptions  were  s few 
commooltles  <BEF,  FDW,  OKI,  ALC,  OFT,  OHK,  CHE,  and  OBE) 
which  might  be  considered  luxury  goods  within  the  food 
groups  due  to  their  high  prices  (see  Teble  4.1),  This 
conclusion  Is  reinforced  by  the  estimated  income 
elasticities  for  those  commodities,  which  were  all  greater 
than  one.  The  point  Is  that  when  the  family  size  increases 
with  a given  income,  cheaper  foods  are  substituted  for  more 
expensive  foods. 

All  the  coefficients  from  the  regression  in  one  demand 
equation  were  divided  by  the  mean  quantities  consumed  of  the 


respective  ccacicdity  (see  Teble  U.1)  to  obtain  tbe  price. 
Income,  and  family  size  elasticities  In  the  diagonal  and  the 
upper  off  diagonal  part  of  the  price  elasticity  matrix. 

The  Ful  1 Merrl  v nf  herrend  FI  anr.i  o 1 1 ies 

The  calculated  elasticity  matrix  (Table  >1.2)  had  900 
price  elasticities  plus  30  Income  elasticities  for  the  30 
food  groups,  32  price  elasticities  plus  one  income 
elasticity  for  the  all-food  aggregate,  and  32  price 
elasticities  plus  one  Income  elasticity  for  the  nonfood 
group,  for  a total  of  990  prices  and  income  elasticities. 

The  32  groups  and  their  variable  names  were  given  in  Figure 
3.I.  The  30  family-size  elasticities  will  be  discussed  in  a 
separate  section. 

Applying  Che  general  restrictions  of  the  consumer 
theory,  only  “95  elaatleltles  or 

(n^  ♦ n)  - ((n*  ♦ n » 2)/2) 

where  n Is  equal  to  31  (30  food  groups  plus  one  nonfood 
group)  were  calculated  directly  making  use  of  the  estimated 
regression  coel ficients.  The  rest  were  derived  as  explained 
In  Chapter  III. 

All  the  coefficients  presented  In  the  elasticity 
matrix  in  Table  i|.2  were  the  result  of  the  applied 
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Table  «.2.  Elaaiiclty 
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methoaologf.  Seine  of  these 
logical  range;  however  they  were  not  Intuitively  adjusted  as 
In  George  and  King  (197',  p.  39)  or  prespecified  as  In 
Hassan  and  Johnson  (1976,  p.  61).  This  was  done  in  order 
not  to  obscure  the  results  obtained  with  the  data  and  method 

As  indicated  earlier,  the  results  of  the  estimation 
procedure  were  affected  by  the  ordering  of  the  commodity 
groups.  The  groups  were  arrayed  in  a descending  order  by 
the  budget  shares.  As  a consequence,  any  error  build-up 
associated  with  the  procedure  will  fall  on  those  food  groups 
that  are  least  important  in  household  budgets.  Elasticity 
coefficients  associated  with  these  minor  items  in  the  budget 
are  the  ones  closer  to  the  bottom  of  the  matrix.  Problems 
with  errors  build-up  were  by  and  large  associated  with 
estimated  coezflclents  corresponding  to  commodity  groups 
with  an  expenditure  proportion  equal  to  or  less  than  .006 
(aee  Table  6.1).  These  are  cheese,  other  dried  legumes, 
canned-vegetables-and-soups,  potatoes,  nuts-end-other- 
olly-seeds,  and  other  bakery  products.  All  of  them  together 
represent  1.8  percent  of  the  average  total  expenditures  of 
households  in  the  sample. 

Looking  at  the  matrix  In  general,  It  can  be  observed 
that  most  of  the  coefficients  have  a negative  sign.  For  tne 
own  price  elaatlcity  this  result  was  expected.  For  the 


cross  price  elasticities  a negative  sign  oieans  that  the 
comnoaities  are  cooiplenents.  Hanir  of  these  commodities  with 
negative  cross  price  elasticities  were  expected  to  be 
substitute  or  independent  groups.  In  many  cases  the 
unexpected  negative  sign  can  be  explained  because  of  the 
general  substitution  effect.  Even  though  two  goods  I and  J 
were  Independent,  a change  in  the  price  of  J does  not  leave 
the  demand  for  1 unaffected  because  there  Is  an  overall 
effect  due  to  the  fact  that  all  goods  compete  for  the 
consumers'  Income  (See  Phlips,  197d,  p.  S3).  In  a complete 
demand  system  this  fact  becomes  obvious. 

Observing  closer  tne  results  for  own  price 
elasticities,  the  Inelastic  commodities,  those  with  own 
price  elasticities  greater  than  -1,  were  rice  (-0.47), 
non-alcoholic  beverages  (-0.77),  spices  end  miscellaneous 
(-0.57),  sugar  (-0.45),  eggs  (-0.90),  and  potatoes  (-0.48). 
The  expenditure  on  those  commodities  will  increase  If  their 
prices  Increase,  Ten  commodities  were  in  the  elastic  range 
of  -1  to  -2,  and  include  fat-and-olls  (-1.38),  beef  (-1.70), 
fresh  milk  (-1.74),  plantain  (-1.63),  red  Beans  (-1.29), 
poultry  (-1.73),  fresh  vegetables  (-1.30),  bread  (-1.65), 
other  fruits  (-1.92)  and  nuts-and-  oUy-seeds  (-1.36),  Seven 
commodities  had  own  price  elasticities  less  than  -2.  These 
coefficients  seem  too  high  in  absolute  value  and  Included 
food  away  from  home,  alcoholic  beverages,  other-mllk-and- 
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nlik-produccs,  cheese,  ether  dried  legumes,  end  ether  bakery 
products. 

Price  elasticities  for  beef  and  pork  wore  estimated  by 
the  USDA  (197fl)  for  Mexloo  and  Central  America.  The  own 
price  elasticity  of  the  demand  for  beef  was  estimated  to  be 
•0,4;  elasticity  of  the  demand  with  respect  to  the  price  of 
pork,  0.1;  income  elasticity  of  beef,  0.7;  oun  price 
elasticity  of  the  demand  for  pork,  '0.3;  elasticity  of  the 
demand  for  pork  with  respect  to  the  price  of  beef,  0.1;  and 
income  elasticity  of  pork,  O.b. 

The  signs  were  consistent,  but  in  each  case  the 
absolute  values  of  the  elasticities  In  this  study  were 
larger  (by  factors  of  2.3  to  10.7)  than  the  USDA  estimates 
for  Hekico  and  Central  America.  Also,  in  this  study,  some 
of  the  cross  price  elasticities  were  excessively  high--for 
example,  potatoes,  other  dried  legumes,  canned  vegetables, 
nuta-and-olly-seeds,  and  other  bakery  products.  Also  tne 
elasticities  showing  the  effect  of  the  price  of  food  away 
from  home  on  the  consumption  of  several  commodities  were 
believed  to  be  too  high. 

In  general,  the  estimated  croas  and  direct  price 
elastlcitea  for  most  of  the  oommodltles  were  within  a 
logical  range.  For  instance,  on  conaultlng  the  elaetieltles 
table  It  followa  that  for  a 10  percent  increase  in  the  price 
of  rice  the  consumption  of  rice  will  decrease  by  M.7 
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percent.  The  crose  price  elasticity  of  heef  with  respect  to 
the  price  of  rice  (row  3,  eolunni  1)  shows  that  for  the  same 
Increase  of  10  percent  In  the  price  of  rice  the  consumption 
of  beef  was  reduced  by  3.9  percent.  Also  a 10  percent 
Increase  in  the  price  of  nonfood  decreased  the  consumption 
of  rice  by  1.9  percent.  An  increase  of  10  peroent  in  income 
increased  the  consumption  of  rice  by  2,3  percent,  and  so  on. 

All-food  has  an  estimated  income  elasticity  of  1.3 
which  is  reasonable  for  the  country.  The  average  total 
espenditure  level  was  *220  per  month,  of  which  50  percent 
was  spent  on  food.  For  comparison  Del  Bosarlo  and  Husgrove 
(1990)  estimated  expenditure  elasticities  for  the  food, 
beverages,  and  tobacco  group  of  1.6,  1.0,  0.6,  and  O.S  for 
expenditure  levels  of  6100,  6200,  $400,  and  $800 
respectively.  The  estimated  income  elasticity  for  food  was 
greater  than  the  oonfood  Inoome  elasticity.  This  result  is 
reasonable  in  a country  with  a low  total  expenditure  per 
household  and  implies  that  with  a given  increase  in  income, 
the  consumption  of  food  will  increase  more  than  the 
consumption  of  nonfood  Items.  This  result  has  implications 
for  the  nutritional  policy  discussed  In  the  next  chapter. 

The  Income  elasticities  for  alcoholic  beverages  and 
food  away  from  home  ape  probably  too  high.  The  problem 
might  be  related  to  their  high  price/weight  ratio  since 
are  the  result  of  dividing  the 
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coefficient  for  total  expenoitures  from  the  regreaslon 
eqoationi  hj^,  by  the  mean  quantity  ccnauoied  aieaaured  In 
pounns  per  montn. 

Hoat  of  the  income  elaaticlties  are  within  a logical 
range.  For  comparison  FAO  (1971)  eatlmatea  Income 
elastlcllles  for  the  Dcmlnican  Republic  for  rice  (0.60), 
starchy  roots  (0.29),  sugar  and  sugar  products  (0.60), 
oilseeds  (0.50),  vegetables  (Q.tO),  fruits  (0.2b),  beef  and 
veal  (0.60),  poultry  (1.0),  pig  neat  (0.70),  eggs  (1.0), 
fish  (0.60),  milk  (0.70),  cheese  (1.0),  end  fat  and  oils 
(0.69). 

The  own  price  elasticity  of  all-food  was  -1.9.  As 
indicated  before,  this  estimated  elasticity  was  obtained  by 
summing  the  price  elasticities  of  all-food  with  respect  to 
each  food  group,  e fj.  One  would  expect  the  absolute  value 
of  thla  elasticity  to  be  lower.  However,  In  comparison  with 
the  own  prloe  elasticity  for  nonfood  (-2.8),  all-food  was 
more  inelastio  than  nonfood,  as  was  expected. 

Further  interpretation  of  this  table  may  be 
interesting  for  specific  oomnodltles  and  In  general,  cross 
pride  elasticities  In  a demand  system  are  Important.  The 
usefulness  of  this  matrix  and  some  implications  for  policy 
analysis  will  be  discussed  in  the  next  chapter. 


A faoliy-size  elasticity  may  Be  interpreted  as  the 
percentage  change  In  the  consumption  of  a good  as  the  result 
of  a 1 percent  change  in  the  size  of  the  family.  Host  of 
the  elasticities  were  positive  and  within  a range  of  0 to  1 
(Table  d.3).  This  implies  that  the  demand  for  those  goods 
will  Increase  when  the  family  site  increases,  but  In  a 
smaller  percentage.  The  commodities  with  a negative 
elastloity,  as  Indioated  earlier,  were  beef,  food  away  from 
home,  other  fruits,  other  neats,  alcohol,  other  milks  and 
milk  produdts,  cheese,  and  other  bakery  products.  Except 
for  other  fruits,  all  were  most  expensive  products  (see 
Table  A.1)  and  can  be  considered  as  "luxury"  foods. 

The  Hew  Method  of  EstlmatinB  Engel  Elastioites 

The  results  of  the  new  method  of  estimating  Engel 
elasticities  were  applied  to  the  consumption  of  rice.  The 
estimated  valuea  of  the  elasticities  were  disappointing  and 
excessively  high.  The  results  are  presented  in  Appendix  B. 
Estimated  expenditure  elasticities  used  in  the  policy 
analysis  were  the  ones  obtained  from  the  elasticity  matrix. 
These  ooefficients  are  consistent  with  the  price 
elasticities  since  they  belong  to  the  same  demand  system. 

The  elasticities  obtained  using  the  new  method  which 
was  described  In  the  theoretical  framework  section  though 


79 


EIC  .57J«3« 

?4T  .586««53 

5E?  •.1509S8 

FIE  .0936968 

PTM  .1399309 

.126<IU3I| 
P«,  .0058217 

FM  -1.963H 

FVB  .1371189 

5PC  .1010487 

FOB  .0600757 

SDC  .2340126 

ME  .2697583 

FIS  .12960112 

SPE  .3040631 

CAS  .7693678 

CFT  -.176609 

2CC  .0015564 

ALC  -4.05590 

OBT  .3337375 

0I1X  -1  .38754 

3AII  .6814964 

CHE  -1.87372 

OLG  .4978635 

CVG  2.606377 

POT  .795  5 663 

;iUT  .7251  967 

OSE  -.100358 


seemingly  overestloisted  uere  logical  in  relationship  to 
total  expenditures.  TRe  elasticities  for  rice  increased  as 
total  expenditures  Increased  up  to  <200  per  month  where  they 
reached  the  DaxiBun,  At  total  expenditure  level  over  $200 
the  expenditure  elasticities  for  rice 


began  to  deorease. 


CHAPTER 


IKPLICAIIONS  FOR  POLICY 

Tne  data  uaad  in  this  raaaaroh  recorded  the  anount  and 
the  value  of  food  items  purchased  by  sampled  households.  In 
order  to  derive  nutritional  implications,  it  uas  assumed 
that  the  food  purchased  uas  consumed  By  the  household.  In 
the  PoiDlnican  Republic  this  assumption  is  close  to  reality, 
especially  for  low-income  households.  Since  the  data  do  not 
provide  Knowledge  of  the  distribution  of  food  among  family 
memBers,  it  was  further  assumed  that  food  was  distributed  in 
proportion  to  the  needs  of  eaoh  household  member. 

Using  the  results  of  the  elasticity  matrix,  the 
nutritional  implloetions  of  the  demand  system  were  analysed 
from  the  point  of  view  of  the  potential  impact  of  income 
changes  on  calories  and  protein  intake.  Income  and  price 
elasticities  were  used  to  analyse  how  a change  In  Income 
affected  nutrient  intake. 

Before  going  further  it  is  necessary  to  clarify  the 
meaning  of  nutrition  as  this  concept  is  used  in  this  study. 
To  analyse  nutritional  policies,  some  Indlcater  ebout 
nutrition  has  to  be  used.  But  to  choose  an  indicator  is  a 
controversial  matter.  In  this  study  the  Indicators  were 
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aetersiined  by  the  klnde  of  data  available  to  be  calories  and 
protein  Intake  per  person  per  day.  These  are  flow 
measurenents , but  are  also  commonly  taken  aa  shorthand 
indicators  of  current  or  likely  future  nutritional  status 
(Bowler  et  al.,  1982,  p.  103).  Indicators  of  state  are  also 
cocQiDonly  used.  These  indicators  are  based  on  anthropometry 
or  on  biochemical  nutrition  parameters.  For  a discussion  of 
state  indicators  see  Houssie  0981,  p.  10);  and  Davis 
(1982). 

The^Effeet  aX  Changes  in  Prices  ^ the  Calorie  and  Protein 

Following  the  method  described  in  chapter  IV,  tOe 
change  in  calorie  and  protein  intake  as  the  result  of  a 
change  in  the  price  of  a commodity  was  estimated.  The 
estimates  were  based  on  consumption  per  capita  per  day  of 
each  commodity,  the  price  elasticities  (Table  d.2),  and  the 
calorie  and  prdtein  contents  of  each  commodity  (Table  5.1). 

The  estimated  effect  of  a 10  percent  increase  in  the 
price  of  rice  on  calorie  and  protein  intake  was  a reduction 
of  70  calories  and  0.8  grams  of  protein  In  the  overall  per 
capita  intake  per  day  (Table  5.2).  It  should  be  pointed  out 
that  such  estimates  baaed  on  discrete  changes  can  only  be 
approjlmated  by  the  point  elasticities  given  in  Table  «.2 
since  point  elasticities  are  based  on  Infinitesimal  changes. 
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Also,  estlnotes  Oasod  on  finite  changes  would  be  nost 
accurate  when  the  changes  are  near  the  average  prices 
observed  in  the  data.  Finally,  the  estimates  assume  ceteris 
paribus  conditions,  i.e.  only  the  price  of  rice  changes. 

The  major  reduction  in  calories  was  due  to  the  drop  in  the 
consumption  of  rice  (RIC)  wich  accounted  for  a reduction  of 
39.9  calories.  This  was  followed  by  a reduotion  of  22. M 
calories  due  to  the  decrease  in  the  consumption  of  sugar 
(SUC).  However,  there  were  some  gains  In  calorie  Intake  as 
the  price  of  rice  was  increased.  For  instance,  eggs  (EGG) 
contributed  with  9.5  calories,  pctatoes,  CPOTJ  with  9.9  and 
other  cereals  (OCE)  with  3.1  calories. 

The  drop  in  rice  (RIO  consumption  as  a result  of  the 
price  increase  was  mainly  responsible  for  the  reduotion  in 
protein  Intake— accounting  for  0.60  grams  of  it.  Pork 
(POR),  beef  (BEF),  and  nuts  and  oily  seeds  (NUTl  caused 
reductions  of  0.27,  0.18,  and  0.22  grans  of  protein 
respectively.  Major  gains  In  protein  intake  cane  from  an 
increase  in  the  consumption  of  eggs  (EGG),  potatoes  (POTl 
and  red  beans  (RBN),  which  accounted  for  0.92,  0.16,  and 
0.1B  respectively.  However,  the  Increase  In  the  consumption 
of  red  beans  was  not  expected  since  rice  and  red  beans  are 
consumed  together  snd  oonsidered  to  be  complements  In  the 
Dominican  diet.  The  reaulta  suggest  that  the  proportions  of 
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relative  price  changes. 

These  results  provide  an  example  of  how  the  estimated 
elasticities  (Table  a.TJ  nay  be  used  Co  measure  the  effect 
of  an  increase  in  the  price  of  a eomoodity  on  the  intake  of 
calories  and  protein  In  Che  Dominican  Republic.  Such 
measures  can  provide  useful  insight  into  how  a change  in 
price  of  a conaoolty  can  affect  nutritional  goals  for 
persona  concerned  with  food  price  and  nutritional  policies. 
The  same  analysis  could  be  done  for  each  commodity  or  group 
of  commodities  included  in  the  elasticity  matrix. 

’‘rtft./l/'/ Chances  la  Ineeme  aa  lil£  Calnrie  and  Prnte<  n 

The  effect  of  an  increase  of  10  percent  In  real  income 
was  evaluated  with  the  Income  elasticities  given  in  Table 
H.2  to  see  how  such  a change  affected  the  overall  intake  of 
flalorles  and  protein.  As  oan  be  observed  in  Table  5.3,  the 
consumption  of  calories  increased  by  166  per  capita  per  day. 
The  major  Increase  was  due  to  plantain  consumption  (PTN) 
which  accounted  for  16.9  calories,  followed  closely  by  rice 
consumption  (RIC)  whloh  contributed  15.7  and  by  fata  and 
oils  (FAT)  wnieh  contributed  15.2  calories.  Conditions  on 
these  estimates  similar  to  those  given  oo  pages  82  and  85 


are  needeO.  Furthermore  here  any  problem  on  the  food  supply 
side  are  Ignored.  With  a fixed  supply  of  food  an  Increase 
In  incomes  would  simple  lead  to  faster  inflation.  It  is 
assumed  here  that  the  change  is  in  real  and  not  in  nominal 
income. 

The  cross-sectional  survey  data  used  in  the  analysis 
had  greater  variation  among  households  than  did  the  price 
data.  As  a consequence,  the  estimates  of  the  income 
elasticities  were  generally  estimated  with  the  smallest 
relative  standard  errors  (see  t statistics  In  Appendlt  2). 

The  overall  Increase  in  protein  was  3.7  grams  per 
capita  per  day.  The  main  oontributlona  were  from  egg 
consumption  (EGG,  1.16  grams),  beef  consumption  (BEF,  0.75 
grams),  and  poultry  cosumption  (FQL,  0.5d  grams).  Rice 
consumption  (RIG)  contributed  with  0.32  grams.  It  can  be 
seen  that  rice  (RIO  and  agga  (EGG)  are  of  great  importance 
In  the  supply  of  both  calories  and  protein  to  the  Dominican 
population  and  must  be  given  special  consideration  lo  any 
food  policy.  The  contribution  of  cheese  (CHE)  and  canned 
vegetables  (CVG)  must  be  taken  with  caution  due  to  their 

To  analyte  tne  impact  of  income  changes  on  the 
nutritional  deficit  et  the  national  level  the  increase  In 
calories  and  protein  has  to  be  compared  with  the  nutritional 
needs  of  the  population.  ONAPLAN  (1980b,  p.  20)  calculated 


the  recoioBiencled  consumption  of  calories  sod  protein  per 
oaplts  per  day  as  2356  oalorles  and  49.8  grans  of  protein. 
The  increase  of  the  Intake  of  these  nutrients  as  a result  of 
a 10  perocnt  Increase  in  income  would  contribute  Importantly 
to  correcting  the  calorie  and  protein  deficiencies  of  the 
population.  These  per  capita  estimates  at  the  national 
level  provide  only  broad  guidelines  snd  say  nothing  about 
the  dlstrlbutlOBSl  effects  and  the  real  nutritional  status 
of  low  Income  groups  of  the  population.  Heaaures  of  demand 
and  income  elaatiolties  are  needed  for  different  Income 
groups  by  geographic  areas  to  understand  the  distributional 
effects  of  food  policies  and  nutrition.  It  would  also  be 
Interesting  and  Informative  to  obtain  biochemical  parameters 
data  on  the  nutritional  status  of  low  income  groups. 

Fairness  and  equity  aspects  of  food  policies  oannot  be 
Ignored  If  food  pollolee  are  to  encourage  political 
stability.  Therefore,  distributional  aspects  arc  of  major 
concern  and  deserve  serious  analysis. 

The  Effect  of  a Change  1 n Income  and  Price  on  the 

Cenaumotlon  and  Imparts  of  Selected  Encd  Ccmmcdt  t1 es 

This  section  is  concerned  with  analyzing  the  impact  on 
consunptioo  and  food  imports  of  11)  a 10  percent  Increase  in 
real  income  per  capita  and  (2)  a ID  percent  increase  In  real 
income  coupled  with  a ID  percent  increase  in  price.  The 


deco&a  scenario  provlCes  scene  Insight  Into  a situation  of 
rising  Incones  and  rising  Inriallon.  The  change  in 
consumption  uas  compared  with  the  production,  consumption, 
and  import  goals  of  the  Secretariat  of  State  for  agriculture 
<SEA)  operative  plan.  The  commodities  included  in  the 
analysis  were  those  which  have  been  imported  or  eiported  in 
recent  years  and  which  were  included  as  single  commodities 
in  the  elasticity  matrix.  These  were  rice  (RIO,  red  Beans 
(RBII),  and  cassava  (CAS).  Plantain  waa  excluded  Because  It 
was  measured  in  units  and  not  in  weight  in  SEA'S  operative 

The  analysis  was  done  separately  for  each  commodity, 
the  consumption  estimates  used  as  a basis  to  calculate  the 
effect  of  changes  in  income  and  prices  were  those  from  SEA's 
operative  plan  (TabLes  S.a,  S.S,  and  5.6).  These 
consumption  estimates  were  lower  than  those  from  the  "First 
National  Survey  on  Households  Income  and  Expenditure  (SHIE) 
for  1976-77.  These  SEA  estimates  were  used  in  order  to 
unambiguously  compare  the  results  of  the  estimates  Based  on 
elasticities  from  Table  4.3  with  19d3  goals  of  the  SEA  plan. 

The  SEA  rice  program  proposed  a consumption  goal  of 
314  thousand  metric  tons  for  1962  (Table  5.4).  This  implies 
a per  capita  coosumption  of  0.32  pounds  par  day.  This 
consumption  goal  was  based  on  a projected  production  of  305 
thousand  metric  tons  and  a stock  at  the  beglning  of  Che  year 
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of  6il.8  thousand  metric  tons.  No  Imports  were  projected  for 
1982.  Since  1982  was  an  election  year  it  was  more  favorable 
to  the  government  not  to  promise  to  Import  rice.  In  order 
to  avoid  importing  in  1982,  the  commodity  was  Imported  In 

oonaeduence,  rice  imports  in  19di  were  one  and  a half  times 
those  for  !98u.  though  production  was  greater  and  per  capita 
consumption  decreased  in  198i.  At  the  end  of  1981t  stocks 
were  almost  double  both  those  for  1980  and  those  projected 
for  1982. 

Rloe  consumption  per  capita  was  projected  to  increase 
in  1982  after  falling  from  198u  to  1981.  The  price 
increased  by  more  than  9 percent  from  1980  to  1981.  No 
hypothesis  was  given  in  the  plan  to  support  1982  consumption 

In  this  study,  an  alternative  projection  was  proposed 
and  was  based  on  a method  using  the  information  provided  In 
the  oited  operetlve  plan  and  the  price  and  Income 
elasticities  from  table  4.2  for  the  respective  commodities. 
The  results  are  presented  in  table  5.7.  The  elastloltles 
allow  to  make  apeciflo  hypotheses  about  the  effect  of 
income  and  prioe  changes.  Population  growth  for  1982  was 
used  and  the  consumption  per  capita  was  the  average  for  1980 
and  1981.  In  the  projection  of  rice  consumption  for  1982,  a 
10  percent  increase  in  total  income  was  first  assumed.  Tne 
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result  was  a consumption  of  311  thousand  metric  tons.  This 
is  less  than  SEA's  projected  1962  goal.  Assuming  a 10 
percent  Increase  in  Income  along  with  10  percent  increase  in 
price,  projected  rice  consumption  was  298  thousand  metric 

SEA'S  red  beans  program  proposed  a consumption  goal  of 
38  thousand  metric  tons  for  1982  (Table  5.5).  In  19»l  there 
were  no  imports  and  none  were  projected  for  1982. 

Consumption  remained  almost  the  sane  during  I960  and  1981. 

To  avoid  Imports  in  1982,  production  was  projected  to  Be  20 
percent  higher  than  in  1981  during  uhloh  year  it  grew  by 
only  3 percent.  With  the  essumptlon  of  a 10  percent 
increase  in  total  income  red  beans  consumption  was  projected 
in  this  study  to  be  39  thousend  metric  tons  (see  Table  5.7) 
which  Is  almost  the  same  as  the  goel  from  the  plan.  When  a 
10  percent  Increaae  in  red  bean  price  was  assumed  along  with 
a 10  percent  increase  in  income,  projected  consumption 
dropped  to  36  thousand  metric  tons. 

SEA'S  cassava  program  consumption  goal  was  130 
thousand  metric  tons,  or  about  13  percent  greater  than  in 
1981,  and  63  percent  greater  than  in  1980  (Table  5.6). 
Exports  of  this  commodity  were  projected  to  be  greater  in 
1982  than  in  198u  and  1981.  To  fulfill  these  goals,  csssavs 
production  was  assumed  in  the  SEA  plan  to  increase  13 
percent  In  1982  with  respect  to  1981.  Between  198U  and 
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actual  growth  waa  estinated  to  6e  t?  percent.  The  projected 
consumptions  in  this  study  were  105  thousand  metric  tons, 
assuming  a 10  percent  increase  in  income,  and  101  thousand 
metric  tons,  where  a 10  percent  increase  in  price  was  also 
assumed  CTahle  5.7).  Both  estimates  are  lower  than  the  1502 
consumption  goal  Trom  SEl's  operative  plan. 

finally,  if  the  consumption  data  from  SEA's  operative 
plan  ITahles  5.U,  5.5,  and  5.6)  are  compared  with  the 
consumption  data  from  SHIE  for  1976-77  (Table  5.0)  It  Is 
observed  that  the  conaumption  level  from  the  plan  is  lower 
in  absolute  terms  for  red  beans  and  cassava.  In  per  capita 
values,  consumption  data  from  tna  SEA  plan  are  lower  for  all 
three  commodities  analysed.  The  alternative  projected 
conaumption  levels  based  on  elasticities  of  this  study 
(Table  5.7)  are  lower  than  the  goals  from  the  SEA  plan. 

This  result  does  not  mean,  however,  that  consumption  from 
the  SEA  plan  is  overly  optimistic.  It  is  possible  that 
data  for  the  base  year  1931  as  well  as  that  for  19dd  was 
underestimated.  The  SEA  goals  were  not  subjected  to 
technical  critique  but  were  developed  and  Justified  from  a 
political  point  of  view. 
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Table  5*8.  ConaucapClon  from  the  "First 
National  Survey  on  Housabold  Income  and 
Expenditure  " (SHIE)  and  the  operative  plan 
of  the  Seoretarla  de  Estado  de  Agricultura 
{SEA}  far  rice,  red  beans,  and  cassava 


Commodity  1976-77 

from  SHIE 


SEA'S 
1982  goal 


thousand  metric  tons 

Rice  309.8  31A.3 
Red  beans  60.1  38. d 
Cassava  190.8  130.0 


pounds  per  capita  per  day 

Rice  0.361  0.322 

Red  beans  0.070  0.040 

Cassava  0.222  0.133 


.4,  9.5,  and  5.6. 


CHAPTER  VI 


SUMMARY,  CONCLUSIOU,  LIMITATIONS,  AND  RECOMMENDATIONS 

Th«  concern  of  development  policy  In  the  Donlnlcsn 
Repuolio  provided  the  impetus  for  this  study.  Nutritional 
and  other  development  issues  associated  with  food  such  as 
food  consumption  projections  and  tne  effect  of  food  demand 
on  trade  were  of  major  concern.  The  analysis  developed 
estimates  of  elasticities  of  demand  for  food  commodities  at 
a disaggregated  level.  The  primary  concern  of  this  study 
was  to  develop  these  estimates  and  to  demonstrate  their 
usel'ulne'ss  in  evaluating  nutritional  and  food  consumption 
policies. 

Estimates  of  direct  and  cross  price  elasticities  were 
used  to  study  the  effect  of  a change  in  the  price  of  one 
conmocity  on  the  consumption  of  that  commodity  and  other 
goods.  Suoh  estimates  were  also  used  to  analyze  the  effect 
of  a change  in  income  on  the  consumption  of  each  commodity 
or  group  of  commodities  included  in  the  study.  And  through 
the  nutrient  characteristics  of  each  commodity,  the  impact 
on  the  nutritional  intake  of  the  population  of  price  and 
income  changes  were  estimated  in  a partial  analysis. 
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The  aaln  feature  of  tnis  study  was  tbe  estloatlon  of 
30  demand  ec[uatlone  whose  coefficients  were  used  to  estimate 
a full  matrix  of  demand  elasticities.  The  estimation  of  the 
demand  equations  and  the  calculation  of  the  demand 
elasticities  matrix  were  from  cross-sectional  data  from  a 
national  household  consumption  survey. 

To  estimate  the  demand  equatiods,  the  toblt  estimation 
model  was  applied  to  the  semliog  forms  for  each  single 
equation.  This  estimation  model  was  the  most  appropriate 
since  it  allowed  the  use  of  all  observations  available  in 
the  sample — Including  those  which  were  concentrated  at  zero. 

The  estimated  elasticities  matrix  was  comprised  of  996 
price  and  income  elasticities  for  30  food  commoditlss  and 
groups  of  commodities,  the  all-food  aggregate,  and  one 
nonfood  group,  ramliy  size  elasticities  wsre  also 
estimated. 

In  general,  the  estimated  cross  and  direct  price 
elasticities  and  the  family  size  elasticities  for  most  of 
the  commodities  were  within  a logical  range. 

The  effects  of  changes  in  prices  and  Income  on  calorie 
and  protein  intake  were  estimated  using  the  elasticities. 

An  increase  of  10  percent  in  the  price  of  rice,  and 
also  in  income,  were  postulated,  and  the  changes  in  calorie 
and  protein  intake  were  estimated.  The  results  reinforce 
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that  rice  and  eggs  are  of  great  importance  in  supplying 
calories  and  protein  to  the  Oominican  population. 

For  Doiainioan  policymakers,  this  kind  of  analysis  can 
provide  useful  insights  into  evaluating  the  effects  of 
changes  in  prices  and  Income  on  the  nutritional  Intake  of 
the  population.  However,  Broad  per  capita  measures  at  the 
national  level  do  not  reveal  the  distributional  aspects  of 
nutrition  problems  and  particularly  the  nutritional  atatus 
of  low-income  groups. 

Finally,  an  analysis  of  the  effect  of  a change  In 
income  end  prices  on  tne  consumption  and  import  goals  of  the 
Secretariat  of  State  for  Agriculture  (SEAJ  crop  programa  was 
undertaken  for  rice,  red  teens,  and  cassava.  The 
conclusions  were  Chat  in  the  three  cases,  the  projections  of 
the  SEA'S  operative  plen  could  be  Improved  making  use  of 
price  end  income  elasticities.  It  was  also  concluded  that 
the  established  goals  were  motivated  mostly  by  political 
criteria  rather  than  by  technical  consistency. 

L.imttations  a£  the  Study 

As  pointed  out  In  the  section  on  problem  setting  and 
objectives,  the  study  was  partial  in  the  sense  that  it 
focused  mainly  on  the  demand  side.  The  impact  on  food 
consumption  and  Imports  was  based  on  estimates  from  SEA's 
operative  plan. 
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Slastlcities  were  estimated  only  at  tne  national 
level.  The  effects  of  prices  and  income  on  the  demand  for 
food  for  specific  income  groups  of  the  population  were  not 
estimated.  Nutritional  policies  affect  specific  target 
groups  and  estimates  are  needed  for  each  such  group  if 
enlightened  policies  are  to  be  developed. 

There  were  linltaCions  of  the  data  used.  Data  from 
the  First  National  Survey  on  Household  Income  and 
Expenditure  (SHiE)  was  not  primarily  intended  to  be  used  for 
the  evaluation  of  nutritional  ' policies.  Nonetheless  the 
detail  on  disaggregated  commodities  oonsuraptlon,  the  scope 
of  the  sample,  and  the  accuracy  of  the  survey  provided  a 
vast  amount  of  data.  However  information  on  the  actual 
consumption  of  food  purchased,  the  distribution  of  food 
among  family  members  and  other  nutritional  aspects  such  as 
food  preparation  were  not  collected.  Use  of  the  data  in 

were  actually  consumed  by  the  household,  and  that  food  was 
distributee  proportionally  to  each  household  member.  It  is 
doubtful  If  these  assumptions  are  at  great  variance  with 
reality  In  the  Dominican  Republic. 

To  estimate  the  effect  of  a change  in  price  on  calorie 
and  protein  Intake  ceteris  paribus  conditions  were  assumed, 
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l.e.  only  the  price  of  rice  was  aesuned  to  change.  The 
effect  of  the  change  in  price  on  the  supply  side  was  not 
considered. 

ons  fnr  Further  Peseareh 

The  present  study  can  be  extended,  and  experiences 
from  this  effort  will  be  useful  to  further  improve  demand 
research  in  Che  Dominican  Republic. 

The  estimation  procedure  described  in  the  methodology, 
and  sketched  in  Table  3.1,  can  be  done  in  an  alternative  way 
including  the  prices  of  all  the  commodities  or  group  of 
commodities  In  each  equation.  This  procedure  might  diminish 
the  specification  errors  in  those  demsnd  equations 
corresponding  to  commodities  with  the  lower  budget  shares. 

Work  can  also  be  extended  to  analyte  the  effect  of 
income  and  price  changes  on  the  demand  for  food  commodities 
by  income  group  and  geographloal  area.  Such  an  effort  would 
require  the  creation  of  new  data  sets  for  the  selected  food 
groups,  and  the  estimation  of  all  Sernend  equations  and  an 
elasticities  matrix  for  each  income  group  and  area. 

The  number  of  nutrleots  included  in  the  analysis  could 
be  extended  to  be  more  complete.  Also,  the  nutrient  content 
of  the  food  groups  could  be  estimated  as  a weighted  averages 
to  gain  accuracy. 


Finally,  wnat  happens  en  the  supply  side  is,  of 
course,  quite  Important  to  the  policy  making  process  and 
information  on  the  supply  response  of  farmers  to  prloe 
changes  Is  important  In  assessing  the  total  Impact 
policies  on  the  economic  system. 
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OF  FOOD  GBOUPS 


COMPOSITION 


COHPOSlTIOM  OF  FOOD  CROUPS 


nooaieSf  nscarroiues,  ana  other  pastes 


BreaU 

hard  eruat 

sandwich  and  others 
Other  bakery  products 

bisoults 

cookies 

oraokers  (salty) 
crackers  (regulars) 

Potatoes 


sweet  potatoes 
cassava  bread 
mapuey 

malanga 

Sugar  and  sugar  pr 


donfectlos 

candies 


Other 


leguoes 
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granadlllo 


Hi 


‘HI- 


s;:j  ....... 


Poultry 


........ 


eoffee 
soft  drinks 

malts 

other  Severages 


Other  milk  and  milk  products 
ev  aporated 
condensed 

other  milk  products 
Alcoholic  beverages 


Food  sway  from  home 

Spices  and  miscellaneous 
pickles 
bisk  pepper 
oregano 
coriander 

ketchup 

mayonnaise 

flavors  and  extracts 


miscellaneous 
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REGHESSION  COEFFICIENTS  FROM  TOBIT  MODEL 
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11S 


125 


129 


133 


135 
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APPENDIX  3 
ROTATION  OP  AXES 


Rotation  of  Ajea;  Relationship  Betueen 
the  x,y  Coordinate  Systens. 


UE 
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natation  of  tira.t;  ■ielatlonshlo  Between  the  and  iiie 
Cnnrfli nate  Svatens 

Adsume  that  the  Xilf  coordinate  syeten  is  obtained  by 
rotatlns  the  j,y  axes  through  an  angle  4 about  the  origin. 
Then  any  point  P in  tne  plane  has  coordinates  (x,y}  and 
CX,T)  In  the  two  systems.  If  P Is  not  the  origin,  let  j be 
the  angle  from  the  positive  X axis  to  the  line  segment 
Joining  P to  the  origin,  and  let  r be  the  length  of  that 
line  segment,  then 

using  the  trigonometric  Identities  for 

(cos  4 Hr  cos  a)  - (sinsHr  sin  «),  snd 
X s (cos  e )X  - (sin  4 )I.  Similarly 
yarslD  (er«):r(sln9  cos»r  cos  4 sin « ) a 

y a (sin  4)X  + (ooS4  )X.  ((iobert  and  Colleic,  1978,  p. 

Kakwanl  and  Podder  (1976),  rotating  the  coordinate 
system  obtained 

’ = (1/V2HF  » F,)  and  n = (1/V2)(F  - F,). 
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RESULTS  FROM  THE  NEW  METHOD  OF  ESTIMATING  ENGEL  ELASTICITIES 


RESULTS 


FROM  THE  NEW  METHOD  OF  ESTIHAIINC  ENGEL 
ELASTICITIES,  FOR  RICE 
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